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FOREWORD 


5 of the Tree Flora of Sabah and Sarawak. Considering the 

tremendous richness of Borneo’s flora, each volume of the Tree 
Flora of Sabah and Sarawak marks a milestone in botanical science. Volume 
5 comes just two years after the publication of Volume 4, a remarkable 
achievement that reflects the commitment and dedication of all those involved 
in the Tree Flora project. Like any other project of this nature, adequate 
funding is necessary. Therefore, we are particularly grateful to the Ministry of 
Science, Technology and Environment (now the Ministry of Science, 
Technology and Innovation), for approving a generous research grant to 
provide the much-needed financial support for the period 2002-2006. 


W: are particularly pleased to provide this foreword towards Volume 


Volume 5 contains four important tree families, viz. the Apocynaceae (David 
J. Middleton, Harvard University, U.S.A.), Dipterocarpaceae (P.S. Ashton, 
Harvard University, U.S.A. and Royal Botanic Gardens, Kew, U.K.), 
Symplocaceae (K.G. Pearce, Sarawak) and Thymelaeaceae (C.S. Tawan, 
Universiti Malaysia Sarawak), covering 373 species in 28 genera. Of the total 
number of species treated, 211 or about 56.6% are endemic in Borneo, 18 or 
about 4.8% in Sabah, 32 or about 8.6% in Sarawak, and 7 species are new to 
science. The account of the Dipterocarpaceae makes Volume 5 particularly 
significant, being the most structurally dominant tree family, as well as the 
principal source of commercial timbers from Borneo’s natural forest. It will 
be of special interest to ecologists and foresters alike, and we hope that this 
account, which also includes information pertaining conservation status of all 
known dipterocarp species occurring in Sabah and Sarawak, will in some way 
contribute towards the conservation and better management of this 
economically important tree family. The project continues to improve the 
quality of this publication series, and in this volume, together with the usual 
botanical line drawings, some colour plates of the trees revised are included. 


As with previous volumes, we wish to thank the Curators, Keepers and 
Directors of the Arnold Arboretum of the Harvard University, Herbarium 
Bogoriense, Botany Department, Natural History Museum, London, Royal 
Botanic Garden, Edinburgh, Royal Botanic Gardens, Kew, National 
Herbarium of the Netherlands, Leiden Branch, Herbarium, New York Botanic 
Garden, New York, Herbarium, Botanische Staatssammlung, Miinchen, 
Department of Plant Sciences, University of Oxford, Singapore Botanic 
Gardens, Botany Department, Smithsonian Institution, Washington and the 


Vil 


Sabah Parks. Their continual support has been essential to the success of the 
project. We are also extremely pleased with the close partnership and 
cooperation amongst the three key forestry institutions involved in the Tree 
Flora project (i.e. Forest Research Institute Malaysia, Forestry Department of 
Sabah, and Forestry Department of Sarawak). 


Finally, we would like to record our sincere appreciation to the botanists, 
members of the editorial committee, botanical artists and supporting staff of 
the project secretariat for their dedication and hard work in producing 
Volume 5 of the Tree Flora of Sabah and Sarawak. 


Dato’ Dr. Abdul Razak Mohd. Ali 
Director-General 
Forest Research Institute Malaysia 


Mr. Sam Mannan 
Director 

Sabah Forestry Department 
Malaysia 


Datu Cheong Ek Choon 

Director 

Sarawak Forestry Department 

May 2004 Malaysia 


Vili 


ACKNOWLEDGEMENTS 


require strong institutional commitment and we are extremely grateful 

that the heads of the partner institutions continue to give the project 

their tremendous support, encouragement and guidance. Our special 
thanks to Dato’ Seri Lim Chong Keat, Chairman of the MFRDB, Dato’ Dr. 
Abdul Razak Mohd. Ali, Director-General of FRIM, Datuk Daniel Khiong 
Kok Sin and Mr. Sam Mannan, the previous and current Director of Forestry 
Department, Sabah and Datu Cheong Ek Choon, Director of Forestry, 
Sarawak. We are also very much obliged to the Directors/Keepers/Curators 
of the following herbaria, A, BM, BO, E, K, KEP, L, M, NY, SAN, SAR, 
SING, UKMB, US and the Sabah Parks for making available herbarium loans 
and/or providing access to their library and database facilities to botanists 
involved in the TFSS project. We would also like to make particular 
reference and acknowledgements to many fellow botanists who have 
contributed in one way or another in helping the project either as 
contributors, advisors or have provided facility support: Prof. Dr. P.S. 
Ashton, Prof. Dr. Pieter Baas, Dr. John Dransfield, Dr. Hans-Joachim Esser, 
Dr. Je F. Veldkamp, Dr. W.J.J.O. de Wilde, Dr. Ding Hou, Dr. Chin See 
Chung, Dr. Ruth Kiew, Dr. Irawati, Dr. Eko B. Walujo and Mr. Peter Wilkie. 
Within our own home institutions we would like to acknowledge the advice, 
encouragement and support given by Dato’ Dr. Wan Razali Wan Mohd, Dr. 
Che Abdul Rahim Nik, Dr. Chan Hung Tuck, Dr. Zakaria Ibrahim, Dr. Lillian 
S.L. Chua and Mr. Nor Azman Hussein (FRIM); Dr. Lee Ying Fah and Mr. 
Robert Ong (FD, Sabah); Dr. Lee Hua Seng, Mr. Abang Abdul Hamid Abang 
Karim, Mr. See Kuan Chin and Ms. Lucy Chong (FD, Sarawak); Prof. Dato’ 
Dr. Abdul Latiff Mohamad (Universiti Kebangsaan Malaysia); Dr. Paul P.K. 
Chai (ITTO Project, FD Sarawak); and Dr. Jamili Nais and Ms. Rimi Repin 
(Sabah Parks). Last but not least our thanks go to the botanists and 
supporting staff of FRIM, FD Sabah and FD Sarawak for their assistance. We 
finally would like to thank Mr. Joseph Pao (FD, Sarawak) who illustrated all 
the drawings, and to Mrs. Zainun Othman and Ms. Fazilah Ahmad for 
meticulously typing the manuscripts. 


long-term project such as the Tree Flora of Sabah and Sarawak will 


E. Soepadmo 
L.G. Saw 
May 2004 R.C.K. Chung 





TREE FLORA OF SABAH AND SARAWAK 





APOCYNACEAE 


David J. Middleton’ 
With contribution by Kade Sidiyasa? (Alstonia) 


Adans., Fam. Pl. 2 (1763) 167; King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 387; Merrill, EB 
(1921) 494; Ridley, FMP 2 (1923) 320; Masamune, EPB (1942) 617; Browne, FTSB (1955) 60; 
Backer & Bakhuizen f, FJ 2 (1965) 218; Whitmore, TFM 2 (1973) 3; Cockburn, TS 1 (1976) 13; 
Anderson, CLTS (1980) 147; Ashton, MNDTS 2 (1988) 16; Corner, WSTM 3rd. edition 1 (1988) 146; 
Whitmore, Tantra & Sutisna, CLK 1 (1990) 24; Kessler & Sidiyasa, TBSA-EK (1994) 50; Coode et 
al. (eds.), CLBD (1996) 24; Argent et al. (eds.), MNDT-CK 1 (1997) 78; Middleton, Fl. Thailand 7 
(1999) 1; Beaman et al., PMK 4 (2001) 102. 


Trees, shrubs or climbers, rarely herbs; buttresses and/or pneumatophores sometimes 
present; /atex present, this usually white, less commonly cream-coloured, yellowish or 
bluish white. Indumentum of simple hairs. Leaves simple, opposite or, more rarely, 
verticillate or spirally arranged, pinnately veined, margin entire, rarely crenulate (in 
Bornean species). Inflorescences cymose, corymbose, rarely fasciculate or paniculate, or 
flowers solitary, terminal or axillary. Flowers bisexual, 5-merous, rarely 4-merous (in 
Leuconotis), radially symmetrical or, very rarely, slightly bilaterally symmetrical (in 
Allamanda); calyx mostly of 5 more or less free lobes, sometimes fused into a tube with 
shortened lobes (in Voacanga, Chonemorpha), sometimes with glands at the base inside; 
corolla consisting of a short or long tube and erect or spreading lobes, funnel-shaped, salver- 
shaped, platter-shaped, trumpet-shaped, urn-shaped or rotate, lobes overlapping to the left or 
right, more rarely valvate; stamens inserted on the inside of the corolla tube, completely 
included or exserted from corolla tube throat, anthers dorsifixed, sagittate or ovate, free or 
adnate to the pistil head, dehiscing by longitudinal slits, sometimes with the base and apex 
sterile; disk present or absent, if present then of 2 or 5 lobes or an annular ring, crenate or 
not; ovary superior or, rarely, semi-inferior, of 2 separate carpels united into a common 
style, a single bilocular ovary or a unilocular ovary; pistil head with a stigmatic base and a 
2-cleft apex. Fruit a drupe, berry, capsule or follicle, solitary if from a syncarpous ovary or 
paired if from an apocarpous ovary, sometimes secondarily fused appearing syncarpous (in 
Parsonsia). Seeds simple, arillate, winged, with a ciliate margin or with an apical and/or 
basal coma (hair-tuft). 


Distribution. Approximately 400 genera with about 4500 species (including the 
Asclepiadaceae; see Taxonomy and classification below) found throughout the world but 
particularly diverse in the tropics. In Sabah and Sarawak, the family is represented by 24 
native genera with c. 81 native species. In addition, 8 exotic genera with 10 species are 
cultivated as ornamentals. 





‘Amold Arboretum, Harvard University Herbaria, Cambridge, Massachusetts, U.S.A. 
?Herbarium Wanariset, Balikpapan, Indonesia 
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Ecology. The Apocynaceae include small scramblers and climbers as well as large forest 
lianas, shrubs, small trees and large emergent trees. Amongst the tree species, most occur at 
lower altitudes on well drained soil with two species, Alstonia pneumatophora and Dyera 
polyphylla, are confined to swamp forest and Alstonia spatulata often in swamp forest. 
Cerbera manghas is a littoral species and Cerbera odollam is a riverine species. 


Uses. Much has been written on the uses of various species of Apocynaceae. An attempt 
was made in the early 20th century to see if the latex of various species, especially Dyera 
spp. (jelutong), could be commercially produced. For a time, the latex of jelutong was an 
important ingredient of chewing gum. A number of species have limited local uses as 
timber. Several species of climbers and non-native herbs are used in the pharmaceutical 
industry. In Sabah and Sarawak, the most commercially important use of species of 
Apocynaceae is in horticulture, particularly species of Adenium, Allamanda, Catharanthus, 
Cerbera, Nerium, Plumeria, Tabernaemontana, and Thevetia. 


Taxonomy and classification. The traditional delimitation of the Apocynaceae has been 
followed here, but purely for the sake of expediency. It is now becoming increasingly 
accepted that a more broadly delimited Apocynaceae, including the Asclepiadaceae, would 
more accurately reflect the evolutionary relationships within this group. Endress & Bruyns 
(Bot. Rev. 66 (2000) 1) have proposed 5 subfamilies within Apocynaceae s./., viz. the 
Apocynoideae, Asclepiadoideae, Periplocoideae, Rauvolfioideae, and Secamonoideae. The 
traditionally delimited Apocynaceae s.s. includes the Apocynoideae and Rauvolfioideae. 
The description given above and the key given below includes all the tree, shrub, climber 
and herb genera which are native or commonly cultivated in Sabah and Sarawak but only 
from these two subfamilies. There are no trees in the other three subfamilies, the 
traditionally delimited Asclepiadaceae, in this region. Alstonia, Cerbera, Dyera, Kopsia, 
Ochrosia, Rauvolfia, Tabernaemontana, and Voacanga are in the subfamily Rauvolfioideae, 
which in most of the previous literature is referred to as the later synonym Plumerioideae. 
Kibatalia is in the subfamily Apocynoideae. 


Hunteria zeylanica (Retz.) Gardn. ex Thwaites and Spirolobium cambodianum Baill. have 
both been mentioned as occurring in Borneo but I have been unable to find a single 
specimen of either species from there and, consequently, have not included either in this 
account. Trachelospermum borneanum (Miq.) Boerl. is known from Borneo only by two old 
specimens from Kalimantan and the genus is, therefore, also not included in this key. It 
would key out at couplet 32 with Parsonsia but can be distinguished from Parsonsia by 
having the anthers only slightly exserted, subsessile stamens and two separate carpels in the 
ovary. 


Key to genera 


1. Herbs, sometimes with a woody base............ 00. cece cece eee ce ence ence ee ene ea eneeneeeeneenees 
Catharanthus G.Don 
(Greek, katharos = pure pink; anthos = flower; with pure pink flowers) 
Gen. Syst. 4 (1837) 95; Plaizier, Med. Landb. Wag. 81-9 (1981) 13. 
Erect herb, sometimes with a woody base. Leaves opposite, with glands in the leaf 
axils and on the interpetiolar ridge. Inflorescences 1—2-flowered, terminal but often 
appearing axillary. Flowers: sepals without colleters inside; corolla lobes 
overlapping to the left in bud, mature corolla salver-shaped, constricted at throat; 


APOCYNACEAE (MIDDLETON) 


stamens free from the pistil head, completely included in the corolla tube; disk of 2 
narrow lobes; ovary of 2 separate carpels united into a common style, with many 
ovules per carpel, style filiform with a collared style head. Fruits of paired follicles, 
many-seeded. Seeds cylindrical, blunt-ended, rugose, without a coma. 
About 8 species in the tropics, 7 of which are endemic in Madagascar. One species, 
Catharanthus roseus (L.) G.Don, is cultivated in Sabah and Sarawak. 


Woody plants which are trees, shrubs or climbers..................ccceceeceeeee eee eneeaeaeeas 2 
2i~ NEES Of SHTUDS ih eae ed oh dehaamidaaaak deph soe aut ak Lariat lea batters uaa aeeunen eae 3 
Clim D ere atiie ck dh ieten catalase ce ornate «ate date oe Soteiele Sovak ve eaal seve Shea se tag oedare dees 19 
3. Leaves spirally arranged.............. ccc cece cece cence nee renee eee nee ence ee ene eae n ata eeeeegs 4 
Leaves opposite or Whorled............. cece ccc ce eee ene nent ene need e nent nee neenenaeneeneeeeegs 7 


4. Leaves narrowly oblong, less than 1 cm wide; cultivated...............cceceee ee ee ee ee ee ee ees 
Thevetia L., nom. cons. 
(Andre Thevet, 1503/04—1592, a French missionary) 
Opera Varia (1758) 212. 
Small trees or shrubs. Leaves spirally arranged, with glands in the leaf axils. 
Inflorescences cymose, terminal. Flowers: sepals with glands inside; corolla lobes 
overlapping to the left in bud, mature corolla funnel-shaped; small corona lobes 
present above and below stamens inside; stamens completely included in corolla 
tube, inserted at point at which corolla tube widens, subsessile, anthers attached to 
each other apically across top of pistil head but not adnate to it, fertile except for 
acumens; disk smaller than ovary, fleshy; ovary of 2 carpels connate in lower half, 
then free and uniting again into common style, with several ovules per carpel, style 
filiform, head with wide bluntly-lobed frill. Fruit a drupe with mericarps united 
into an obdeltoid shape, laterally compressed; exocarp fleshy; mesocarp stony; 
endocarps free from each other. Seeds flattened with a small wing, one per 
mericarp. 
About 8 species in tropical America. One species, Thevetia peruviana (Pers.) 
K.Schum., is cultivated in Sabah and Sarawak as an ornamental. 

Leaves obovate or elliptic, more than 2 cm wide; cultivated or wild..................eee 5 


5. Succulent shrub, noticeably thickened at base of trunk; corolla tube wide; anthers with 
long bristly appendages; cultivated. .......... 0... cece eee e cence eee eden eee eens eae eaeneeaenaes 

Adenium Roem. & Schult. 
(Greek, adenos = gland; referring to the presence of glands in the axils of leaves) 
Syst. Veg. 4 (1819) 35; Plazier, Med. Landb. Wag. 80-12 (1980) 3. 
Succulent shrubs. Leaves spirally arranged, clustered at branch ends, with glands in 
the axils. Inflorescences thyrsoid. Flowers slightly bilaterally symmetrical; corolla 
lobes overlapping to the right in bud, mature corolla funnel-shaped; small corona 
lobes present between corolla lobes; stamens completely included or exserted, 
inserted at point where tube widens, anthers with a long appendage at the apex, 
adnate to the pistil head; disk absent; ovary of 2 separate carpels united into a 
common style, ovules numerous per carpel. Fruits of paired follicles. Seeds many, 
with a coma at both ends. 
About 5 species in tropical and subtropical Africa to Arabia. One species, Adenium 
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obesum (Forssk.) Roem. & Schutt., is commonly cultivated in Sabah and Sarawak 
as an ornamental. 
Small trees; corolla tube narrow; anthers without long bristly appendages; cultivated or 


6. Young twigs more than | cm diameter; anthers free from each other, inserted at base of 
corolla tube; cultivated........... 0c ccc cece ccc ce cence cent eens tenet eee ee eee tenet eteeee eee eenea 
Plumeria L. 
(Charles Plumier, 1646-1704, a French missionary, explorer and botanist) 
Sp. Pl. 1 (1753) 209; Woodson, Ann. Miss. Bot. Gard. 25 (1938) 202. 
Trees. Branches thick and fleshy. Leaves spirally arranged; petioles long. 
Inflorescences cymose, terminal. Flowers: sepals without colleters inside; corolla 
lobes overlapping to the left in bud, mature corolla funnel-shaped; stamens free 
from the pistil head, inserted near base of corolla tube, completely included in tube; 
disk absent; ovary of two separate carpels, ovules numerous per carpel, style short. 
Fruits of paired follicles. Seeds flat, with a membranous wing. 
About 7 species in tropical America. Plumeria obtusa L. and P. rubra L. are 
cultivated in Sabah and Sarawak as ornamentals. 
Young twigs less than 1 cm diameter; anthers adnate to each other by their appendages 
at the top, inserted at the middle of corolla tube or higher; cultivated or wild............... 


sso Tas tadde sana Bretele Gd oe ieusietse menue ones ine Gaeet sao cbse aana ina Meehan Sboateced es 2. Cerbera 
Foy “Wéaves- Whorled ic. 3 oes ate ee a Oe Ne ae es ele eee Cree 8 
LGaves Opposite? :o32205 07S. Aor Bat ieee has Mee bea Da ae aw wees 13 


8. Shrubs or small trees with little clear latex in cut leaves; anthers with a long appendage. 

Nerium L. 
(Latinised old Greek plant name—nerion = oleander; plants growing in damp 
habitat along river-bank) 
Sp. PL. 1 (1753) 209; Pagen, Agric. Uni. Wag. Pap. 87-2 (1987) 5. 
Shrubs or small trees. Leaves in whorls of 3 or, occasionally opposite, with glands 
in the axils. Inflorescences thyrsoid, terminal or axillary. Flowers: sepals with 
glands inside; corolla with lobes overlapping to the right in bud, mature corolla 
funnel-shaped, sometimes doubled, with a corona at the mouth; stamens mostly 
completely included, inserted at point where tube widens, adnate to the pistil head 
at base of anther, anthers with twisted terminal appendages; disk absent; ovary 
syncarpous, bilocular, ovules numerous per carpel, style short. Fruit a follicle, very 
narrowly oblong; glabrous. Seeds pubescent, oblong, with an apical coma. 
One species in S Europe, N Africa and SW Asia. Nerium oleander L. is cultivated 
in Sabah and Sarawak as an ornamental. 

Shrubs to large emergent trees with milky latex in the cut leaves; anthers without a long 

appendages... Mocnidot tue an diet dae dese tens MsadotiedsteadmudeaseladaaeMeinidetasahh hakaeraitedicdeetace 9 


9. Shrubs with arching stems; flowers trumpet-shaped, more than 5 cm long.................. 
Allamanda L. 
(Frederik Allamand, + 1736, a Swiss physician who collected the plant from 
Surinam in 1770) 
Mant. Pl. 2 (1771) 146; Sakane & Shepherd, Revta. Brasil. Bot. 9 (1986) 125. 
Climbers or shrubs. Leaves in whorls of 3—5, with glands in the axils. 
Inflorescences cymose, terminal or axillary. Flowers large and showy; sepals with 





10. 


11. 


12. 


13. 


14. 
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or without glands inside; corolla lobes overlapping to the left in bud, mature 
corolla funnel-shaped; stamens weakly coherent to the pistil head, completely 
included in the corolla tube; disk annular or crenate; ovary glabrous, syncarpous, 
unilocular with 2 parietal placentas, style filiform, pistil head collared. Fruit a spiny 
capsule. Seeds smooth, ovoid. 
About 14 species in tropical America. Allamanda cathartica L. is cultivated in 
Sabah and Sarawak as an ornamental. 
Trees or shrubs, when young then with erect stems; flowers salver- or platter-shaped, 
less than2; CmAOn gs: vaeacsh shades sak is aaa s de os cn eetanh a eens as uesegitawad eyes nsecees 10 


Intrapetiolar stipules more than 3 mm long; large tree, trunk columnar, unbuttressed; 
leaf margin weakly crenulate or entire; corolla tube much shorter than lobes; fruit a 
follicle with winged seeds........... 0... cece nce ce eee e eee ee ene eneeeeneeneeaeeaeaeeas 3. Dyera 
Intrapetiolar stipules less than 3 mm long or absent; shrub to large tree, with or without 
buttresses; leaf margin entire; corolla tube longer than lobes; fruit drupes or of paired 
follicles with CiliateSeeds :--% :<6 seh de vaaiuar soe dacipte suse seine eee Svar wenae aaah awenea tees 11 


Corolla lobes overlapping to the right in bud; fruits of paired follicles containing seeds 
with one end acuminate or caudate, or drupes with thick fibrous walls or V-shaped 
drupes with hard walls..............cccc cece eee e ence cee eee eee eneneenees 7. Rauvolfia (in part) 
Corolla lobes overlapping to the left in bud; fruits of paired follicles containing ciliate 
seeds with rounded ends, or drupes which are either paired or fused and more or less 


BIODOSE 2s ees cveees cogs Ateanen esas ea cew aa edna cee ie noes ies soeden den sansa seaean wanes cule eeeeeiad 12 
Corolla throat densely pubescent; fruit of long paired follicles.................. 1. Alstonia 
Corolla throat glabrous; fruit of fibrous or hard drupes............... 6. Ochrosia (in part) 


Calyx lobes connate into a tube for at least half their length; seeds with a fleshy aril...... 
esa veds coat swear petit oh Vanaeatatevners minaeiae davies ouua sides negheseaesemeas ey suis wea’ 9. Voacanga 
Calyx lobes free except at very base; seeds with or without a fleshy aril.................. 14 


Leaves with a small flap inside the base of the petiole; flowers without a disc; seeds 


with a fleshy anil sscce2e.c. cess ees it otas Mad ioce neu ieaean ae aee te 8. Tabernaemontana 
Leaves without a small flap inside the base of the petiole; flowers with a disc; seeds 
simple or with long hairs at the end............. ccc c cece cence ec eee eee teens ene eeee eaten ene es 15 


. Cultivated shrubs with delicate branches; flowers in pendulous cymes; seeds with a tuft 


of hairs pointing back towards the base of the fruit...............e cece eeee eee eeee nent eeeeeeee 
Wrightia R.Br. 
(William Wright, 1735-1819, a British physician and botanist) 
Mem. Wern. Soc. | (1811) 73; Ngan, Ann. Miss. Bot. Gard. 52 (1965) 114. 
Shrubs or small trees. Leaves opposite. Inflorescences cymose, terminal. Flowers: 
corolla lobes overlapping to the left in bud, mature corolla rotate, salver-shaped or 
funnel-shaped; corona of varying degrees of elaboration usually present, rarely 
absent or completely adnate to the corolla; stamens inserted at corolla mouth or in 
tube, strongly exserted from or completely included in corolla tube, anthers adnate 
to the pistil head; disk absent; ovary of 2 separate carpels united into a common 
style or of two connate carpels. Fruits of paired or connate follicles, spindle- 
shaped. Seeds linear, with a coma directed towards the base of the follicle. 
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16. 


About 24 species, distributed in the Old World tropics. One species, Wrightia 
religiosa (Teijsm. & Binn.) Benth., is cultivated as an ornamental shrub in Sabah 
and Sarawak. 
Wild or cultivated trees or shrubs with robust or moderate branches; flowers in erect 
cymes or inflorescence fasciculate; if seed has a tuft of hairs this is pointing towards 
apex OF.:tne TOMICl ess so2% <5 fetta Goel esa nre oat Senthrcn tesinp de cteotd arose we ea gis acto ome aE 16 


Small trees, most often near the sea; corolla lobes overlapping to the right in bud; fruits 
very fibrous or stone-hard.......... 0... ce cece cece cee cence cence eee eee eee eden eee nent ent e eta 
pene cae 6. Ochrosia (in part; rare form of Ochrosia without verticillate leaves) 
Shrubs to large trees, generally inland; corolla lobes overlapping to the right or left in 
bud; fruits either follicles or drupes........ 00... ..e cece cence eee e eee eeee eee e eens ene eaeeaeaeeas 17 


. Leaf blade papery; corolla lobes overlapping to the left in bud............. cece ee eee eee 


......7. Rauvolfia (in part; rare form of Rauvolfia verticillata without verticillate leaves) 
Leaf blade coriaceous; corolla lobes overlapping to the right in bud...................... 18 


. Leaves with or without domatia on the undersurface, uppermost pair not concealing 


apical bud; flowers in fascicles, stamens attached to the pistil head; fruit of paired 
follicles; seeds with a long stalk and backward pointing hairs.................. 4. Kibatalia 
Leaves without domatia on the undersurface, uppermost pair more or less concealing 
apical bud; flowers not in fascicles; stamens not attached to the pistil head; fruits of 
paired or solitary drupes, when paired with a hook on one side; seeds simple..5. Kopsia 


. Climbers with tendrils formed from modified inflorescences; ovary syncarpous, 


UNTO CU ar yes shes solsdy Sindy ries Senae Sea scseiserng oa ona son ee Se we ap sana tin Geb gp thaas Sanat ae 
Willughbeia Roxb., nom. cons. 
(Fr. Willughby, 1635-1672, English zoologist) 
Pl. Corom. 3 (1819) 77, ¢. 280; Middleton, Blumea 38 (1993) 2. 
Woody climbers, producing white latex. Branches bearing tendrils formed from 
modified inflorescences. Leaves opposite, those of a pair equal, entire, petiolate; 
colleters absent from leaf axils; blade papery to coriaceous. Inflorescences cymose, 
axillary and, rarely, terminal, often very short, appearing fasciculate; axes 
puberulent or glabrous; bracts small, ovate or oblong. Flowers 5-merous, radially 
symmetrical; sepals connate at the base, lobes free and erect or slightly reflexed; 
colleters absent; corolla: lobes in bud overlapping to the left forming a cone or 
cylinder of erect lobes, in mature flowers spreading, ovate, elliptic or oblong, tube 
cylindric, somewhat inflated around the stamens, or short and inflated; stamen 
insertion variable, completely included within the tube, free from the pistil head, 
filament varying in length, anthers ovate to lanceolate, apex acute or obtuse, base 
rounded; disk absent; ovary single, unilocular, with 2 parietal placentas, glabrous, 
superior to semi-inferior, style columnar, stigma ellipsoid or cylindric, stigmoid 
apex as long as or longer than the stigma. Fruit a fleshy berry, spherical, ellipsoid 
or pear-shaped, few- to many-seeded, indehiscent. Seeds compressed ovoid, 
without a coma, smooth, with a very thin endosperm and thick horny cotyledons. 
Sixteen species in Indo-China and W Malesia. Six species in Sabah; 7 species in 
Sarawak. 

Climbers without tendrils; ovary syncarpous and bilocular or apocarpous............... 20 


APOCYNACEAE (MIDDLETON) 


20. Leaves in whorls of three or MOTe........ 0. cece nee eee ne renee et ne ne nenen eae 
Alyxia R.Br., nom. cons. (in part) 
(Greek, halusis = chain; the fruit shape) 
Prod. (1810) 469; Middleton, Blumea 45 (2000) 1. 
Climbers. Leaves whorled or, more rarely, opposite, often with an intramarginal 
vein, usually with few glands in the axils. Inflorescences cymose, sometimes 
paniculate, axillary and/or terminal. Flowers: sepals without glands inside; corolla 
lobes overlapping to the left in bud, mature corolla salver-shaped; stamens free 
from the pistil head, inserted in top half of corolla tube, completely included in 
tube, anthers ovate, base cordate, fertile for the entire length; disk absent; ovary of 
2 separate carpels united into a common filiform style. Fruit a drupe, usually 
moniliform (= cylindrical but constricted at regular intervals like a string of beads) 
with one or more subglobose segments, frequently reduced to one in mature fruit, 
outside somewhat succulent when mature, one-seed per segment. Seeds ovoid, with 
a horny and deeply ruminate endosperm. 
About 106 species, distributed from NE India through S China to Taiwan and 
southwards through SE Asia to Australia and eastwards through the Solomon Is. 
out into the Pacific west as far as Henderson Is. and north to Hawaii. In Sabah and 
Sarawak, six species are known. 


ER@AVeS OppOsites nio4.c5 oie eee aak hatapa ne esna cf Gsa aides boned coe ans Taek eal 21 
21. Leaves punctate below (careful observation needed in thickly coriaceous leaves)...... 22 
Leaves not punctate below. ......... 0... cece cece cece eee eee nee de ne ene eee nent nena ene eneree ea 24 


22. Leaves without a strong intramarginal VeIN.............. cc cece eee eee neeeneee teen eneneeeenenes 
Anodendron A.DC. (in part) 
(Greek, ano = climbing, dendron = tree) 
Prod. 8 (1844) 443; Middleton, Blumea 41 (1996) 38; PROSEA 17 (2003) 75. 
Climbers or scramblers, with white latex. Leaves opposite, those of a pair equal, 
petiolate, entire. Inflorescences cymose, often paniculate, axillary and/or terminal. 
Flowers 5-merous, radially symmetrical; sepals free, colleters axillary; corolla 
consisting of a narrow cylindrical tube which widens slightly at the point of stamen 
insertion into the upper tube and then with spreading lobes which are usually 
narrow oblong or narrow elliptic, rarely ovate, falcate and overlapping to the right 
in bud; stamens included in the corolla tube, attached in a ring to the pistil head, 
anthers narrow triangular, apex acuminate, base sagittate, sterile at apex and base; 
disk annular, 5-dentate or 5-crenate; ovary of 2 separate carpels united into a 
common style, superior, ovoid, glabrous, ovules numerous, style glabrous, short; 
pistil head ovoid with a short sharp projection on top. Fruits of paired follicles, 
divergent or sub-divergent, wide at base, narrowing toward the ends, longitudinally 
dehiscent. Seeds beaked, grain narrow ovate or elliptic, flattened, glabrous; coma 
pointing towards end of fruit. 
Seventeen species, distributed from India and China northeastwards to Japan and 
southwards and eastwards through Indo-China to the Solomon Is. and Vanuatu. 
Eight species occur in Sabah and Sarawak. 

Leaves with a strong intramarginal Vein................. ce ceeeeeeeneeene eee eneeeneeeeaeaeeens 23 


23. Leaves without a small flap on the inside of petiole base; flowers 4-merous; fruit not 
dehiscent; seeds without a corky aril....... 0.0... cece cc cece cece ee eee eens eee eee e ene eeneeaeeaeas 
Leuconotis Jack 
(Greek, leukos = white, notis = sap; with white sap) 
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24. 


29: 


Trans. Linn. Soc. 14 (1823) 121; Leeuwenberg, Syst. Geogr. 72 (2002) 111. 
Climbers. Leaves opposite, usually with distantly spaced lateral veins, punctate 
below; axillary glands absent. Inflorescences cymose, axillary and/or terminal. 
Flowers 4-merous; sepals with or without colleters inside, outer pair and inner pair 
sometimes slightly of different sizes; corolla lobes overlapping to the left in bud, 
open corolla salver-shaped; stamens completely included in the corolla tube, 
anthers lanceolate, rounded at the base, fertile for the entire length, filaments short, 
filiform; disk absent; ovary syncarpous, bilocular, with 2-3 ovules in each locule, 
style short. Fruit a berry, pulpy inside. Seeds with a membranous testa. 
Five species in S Thailand and Malesia. Four species are recorded from Sabah and 
Sarawak. 
Leaves with a small flap on the inside of petiole base; flowers 5-merous; fruit 
dehiscent; seeds with a corky aril....... 0... .c cece cece cece cence eee eee eee eee e ene eee ene ene eees 
Chilocarpus Blume 
(Greek, cheilos = lip; karpos = fruit; with a fruit dehiscing like a pair of lips) 
Cat. (1823) 22; Leeuwenberg, Syst. Geogr. 72 (2002) 127. 
Climbers. Leaves opposite, distinctly or obscurely punctate below; intrapetiolar 
stipules present. Inflorescences cymose, axillary and/or terminal. Flowers: bud 
drumstick-shaped; sepals usually slightly connate at base, without colleters inside; 
corolla lobes overlapping to the left in bud, mature corolla salver-shaped with the 
lobes asymmetrical and slanting to the left as viewed from the inside, acuminate; 
stamens free from the pistil head, completely included in the corolla tube, inserted 
about middle or in lower half of corolla tube, filaments short and narrow, anthers 
ovate, base cordate, apex acute, fertile for the entire length; disk absent; ovary 
syncarpous, unilocular with 2 parietal placentas, ovules numerous, style filiform. 
Fruit a berry/capsule, fleshy when young, dehiscing into two when mature. Seeds 
ovoid, with a corky aril. 
Thirteen species, distributed in continental SE Asia and Malesia. Ten species occur 
in Sabah and Sarawak. 


Domatia present in the axils of lateral veins with the midrib...................eceeee scenes 25 
Domatiavabsentist ect wcetre asccaiacsathvare a lawsalstevaiasiecenadstedpiaaueseinstade oats ine 27 
Corolla lobes overlapping to the left in bud; fruit weakly to strongly torulose (= 


constricted at regular intervals).......... 0.0... c ccc c cece nee ce eee eee e eens eens ene eee eae naeg engage 
Parameria Benth. 
(Greek, para = close, near, meros/meris = parts, portions; with the fruits bunched 
together resembling a garland of roses) 
In Bentham & Hooker f, Gen. Pl. 2 (1876) 715; Middleton, Blumea 41 (1996) 74. 
Climbers with white latex. Leaves opposite, those of a pair equal, petiolate, with 
axillary glands; blade papery to subcoriaceous, entire. Inflorescences cymose, often 
paniculate, terminal and/or axillary. Flowers 5-merous, radially symmetrical; sepal 
lobes free, with colleters inside; corolla lobes overlapping to the left in bud, 
consisting of a narrow tube and a globose head or whole bud ovoid, open corolla 
salver-shaped to campanulate with the lobes falcate, broad and rounded or oblong 
and acute to obtuse; stamens completely included within the corolla tube, attached 
in a ring to the pistil head, filament short, anthers narrow triangular, base sagittate, 
sterile at apex and base; disc 5-crenate to completely 5 separate lobes; ovary of 2 
separate carpels united into a common style, superior, ovoid, densely puberulent on 
top, ovules numerous, style glabrous, very short; pistil head ovoid with a projection 
on top. Fruits of paired follicles, long, narrow and strongly to weakly torulose, 


APOCYNACEAE (MIDDLETON) 


longitudinally dehiscent. Seeds hirsute, ellipsoid, flattened, with a coma pointing 
towards the end of the fruit. 
Three species, distributed from India and S China to W Indonesia. Two species in 
Sabah and Sarawak, viz. Parameria laevigata (Juss.) Mold. and P. polyneura 
Hook.f. 

Corolla lobes overlapping to the right or valvate in bud; fruit torulose to spindle-shaped 


26. Petiole 2-7 mm long; lateral veins 3-8 pairs; sepals with colleters on the inner surface; 

seed grain glabrous, long and narrow...............cecc eee ce eee eee ene ene e eee a ene ea eee ene enenes 
Baharuia D.J.Middleton 
(from a Malay word—baharu = new) 
Blumea 40 (1995) 445. 
Climbers or scramblers, with white latex. Leaves opposite, those of a pair equal, 
petiolate; blade papery, entire; lateral veins few, strongly ascending; hair-filled 
domatia present in the axils of lateral veins with the midrib. Inflorescences cymose, 
terminal and/or axillary, lax. Flowers 5-merous, radially symmetrical, small; sepals 
free, colleters present in a row on the inside of the base; corolla lobes overlapping 
to the right in bud, mature corolla urn-shaped to salver-shaped, consisting of a tube 
and somewhat spreading, narrow, strap-shaped lobes which are strongly bent to the 
right as viewed from inside; stamens completely included within the corolla tube, 
attached in a ring to the pistil head at the attachment of the filaments to the anthers, 
anthers with a short filament, narrowly triangular, apex acuminate, base sagittate, 
sterile at apex and base; disc 5-dentate or 5-crenate, usually slightly shorter than 
ovary; ovary of 2 separate carpels united into a common style, superior, ovoid, 
pubescent. Fruits of 2 parallel or slightly divergent follicles, narrow and torulose, 
longitudinally dehiscent. Seeds linear, glabrous, unbeaked apex bearing a cream- 
coloured coma. 
One species, Baharuia gracilis D.J.Middleton, in Sumatra and Borneo. In Borneo 
occurring in both Sabah and Sarawak. 

Petiole (6—)8—34 mm long; lateral veins 3-16 pairs; sepals without colleters on the 

inner surface; seed grain pubescent, ellipsOid............... cece ccc e cece eee ee cent ea eneeneneen es 
Urceola Roxb. (in part) 
(Latin, urceolus = urn-shaped; the corolla) 
As. Res. 5 (1798) 169; Middleton, Kew Bull. 49 (1994) 760, Blumea 41 (1996) 82. 
Climbers with latex. Leaves opposite, those of a pair equal, petiolate, with or 
without glands in the axils; blade papery to coriaceous, entire. Inflorescence 
cymose or sometimes paniculate, terminal and/or axillary. Flowers 5-merous, 
radially symmetrical; sepal lobes free, with a few colleters inside or absent; corolla 
lobes in bud overlapping to the right or valvate, open corolla urn-shaped to 
campanulate, lobes triangular or falcate to the right often with a marked projection 
pointing to the right as viewed from the inside; stamens completely included within 
the corolla tube, attached in a ring to the pistil head, filament short, anthers narrow 
triangular, base sagittate, sterile at apex and base; disc annular to 5-dentate; ovary 
of 2 separate carpels united into a common style, superior, ovoid, densely 
puberulent on top, ovules numerous, style glabrous, very short; pistil head ovoid 
with a projection on top. Fruits of paired follicles, very variable in shape, 
longitudinally dehiscent. Seeds hirsute, ellipsoid, flattened, with a coma pointing 
towards the end of the fruit. 
Sixteen species, distributed from India and China through Indo-China and the 
Indonesian Archipelago to New Guinea. Five species occur in Sabah and Sarawak. 
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27, 


28. 


Branchlets densely covered in pale lenticels............... cece sees eee nent nent ee eneneeenees 28 
Branchlets without lenticels, or with a very few lenticels..................ccceeeee ee eenees 29 
Lateral veins clearly ascending, anastomosing or not into an intramarginal vein; anthers 


with an elongated acumen; seeds with long stalk bearing hairs.....................e:eeeeeeee 


Strophanthus DC. 

(Greek, strophe = twist, turning, anthos = flower; with twisting corolla lobes) 

Bull. Soc. Philom. 3 (1802) 122; Beentje, Meded. Landb. Wag. 82-4 (1982) 17. 

Large woody climbers, sometimes forming large shrubs with pendant branches 
before beginning to climb. Leaves opposite, with axillary glands, the outer two of 
which appear like small stipules, glabrous. Inflorescences cymose, terminal; bracts 
mostly persistent. Flowers: sepals with colleters inside; corolla lobes overlapping 
to the right in bud, sometimes forming a long twisted acumen, tube widening 
around the middle, corona 10-lobed, inserted at the base of the lobes, the lobes 
ovate or elongated into narrow tails, glabrous, mature corolla funnel-shaped; 
stamens completely included in the corolla tube except for long acumen on anthers, 
filaments short, swollen abaxially, pubescent, anthers narrowly triangular, base 
sagittate, with sterile area and apex drawn out into a long acumen, adnate to the 
pistil head; disk absent; ovary of two free carpels, often partly connate at the base, 
ovules numerous, style glabrous; pistil head with basal frill, 10-lobed. Fruits of 2 
divergent follicles, connate at the base. Seeds apically beaked, with a deciduous 
basal coma and an apical coma, flattened. 

Thirty eight species, distributed in Africa, India, China, SE Asia and Malesia. Two 
species, Strophanthus caudatus (L.) Kurz and S. singaporianus (Wall. ex G.Don) 
Gilg, occur in Sabah and Sarawak. 


Lateral veins more or less straight and anastomosing into a strong intramarginal vein; 
anthers with no elongated acumen; seeds without stalk, hairs in a tuft from seed end...... 


Aganosma (Blume) G.Don 

(Greek, aganos = friendly/agreeable, osme = odour/fragrance; the flowers) 

Gen. Syst. 4 (1837) 77; Middleton, Kew Bull. 51 (1996) 456. Basionym: Echites sect. 
Aganosma Blume, Bijdr. Fl. Ned. Ind. (1826) 1040. 

Climbers, sometimes forming a shrub with arching branches when young. Leaves 
opposite, usually with an interpetiolar ridge bearing glands. Inflorescences cymose 
often forming a panicle, terminal, sometimes also axillary. Flowers: sepals 
narrowly ovate to linear, colleters many to absent inside; corolla lobes overlapping 
to the right in bud, mature corolla with spreading or erect lobes; stamens inserted 
near base of corolla tube, filaments short or anthers subsessile, anthers sagittate, 
with a sterile area, adnate to the pistil head; disk annular or 5-dentate; ovary of two 
separate carpels united into a common style, ovules numerous, ovary pubescent or 
glabrous. Fruits of paired follicles, linear. Seeds flattened, with an apical coma. 
Eight species, distributed from India and S China to W Indonesia. One species, 
Aganosma marginata (Roxb.) G.Don., occurs in Sabah. 


29. Lateral and intercostal veins fine and forming an anastomosing network; anthers 


exserted, from’ corolla tubes. 2 j.2 sca cccc sce Seee oie vies eee a ow Ne aa oe WO 


Vallariopsis Woodson 
(resembling the genus Vallaris, Apocynaceae) 
Philip. J. Sci. 60 (1936) 228; Rudjiman, Agric. Univ. Wag. Pap. 86-5 (1986) 89. 
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30. 


31. 


APOCYNACEAE (MIDDLETON) 


Climbers. Leaves opposite, those of a pair equal, petiolate; blade papery. 
Inflorescences cymose, terminal or axillary. Flowers 5-merous, radially 
symmetrical; sepals with axillary colleters; corolla with lobes in bud overlapping to 
the right, consisting of a narrow cylindrical part and an upper campanulate part 
starting at the point of stamen insertion, lobes spreading, falcate; stamens slightly 
exserted from the corolla tube, attached in a ring to the pistil head, anthers 
subsessile, narrow triangular, apex acuminate, base sagittate, sterile at apex and 
base; disk cup-shaped, shorter than the ovary, 5-lobed; ovary of 2 separate carpels 
united into a common style, superior, ovoid, glabrous, ovules numerous; pistil head 
ellipsoid. Fruits of paired follicles, long and thin, glabrous. Seeds long narrow 
linear, glabrous, with a terminal coma pointing towards fruit apex. 
One species, Vallariopsis lancifolia (Hook.f) Woodson, occurs in Peninsular 
Malaysia, Sumatra and Bomeo. Not yet collected in Sabah or Sarawak but is 
known from Brunei and W Kalimantan. 

Lateral veins usually distinct from intercostal venation and not forming an 


anastomosing network; anthers included or exserted from corolla tube................... 30 
Lateral veins very straight, often anastomosing into an intramarginal vein............... 31 
Lateral veins curved-ascending, even if only at the ends, joining into an intramarginal 
VEIN:.OF NOl ns Nevis seiies satrea yey atts beens aoe ns 30h in Gaia bea lotus a lpaass hee 32 


Lateral veins at an angle of c. 80° from midrib; corolla tube more than 20 mm long; 
fruits’of paired: follicles: eco. 858 peered is Sivas tier nner leek ea eee po sa OER 
Eucorymbia Stapf 
(Greek, eu = good, well-developed, korumbos = bunch; with flowers borne in well- 
developed bunches) 
In Hooker, Icon. Pl. ser. 4, 28 (1905) ¢. 2764. 
Climbers with white latex. Twigs terete or weakly angled, lenticellate; branchlets 
glabrous. Leaves opposite. Inflorescences cymose, glabrous. Flowers 5-merous, 
radially symmetrical; sepals deciduous, with colleters inside; corolla lobes 
overlapping to the right in bud, open corolla salver-shaped, tube narrow at base and 
widening at stamen insertion, lobes obovate, narrow at base, rounded at apex; 
stamens sessile, anthers narrowly triangular, apex acute or acuminate, base 
sagittate, with sterile area, weakly adnate to the pistil head; disk annular, 5-lobed; 
ovary of two carpels united into a common style, ovules numerous, style filiform. 
Fruits of paired follicles, spindle-shaped, slightly flattened, densely lenticellate. 
Seeds elliptic, flattened, without a terminal coma. 
One species, Eucorymbia alba Stapf., in W Malesia. Uncommon in both Sabah and 
Sarawak. 
Lateral veins at an angle of less than 80° from midrib; corolla tube less than 10 mm 
long; fruit a berry with a woody wall........ 0... ccc cece eee e eee ence eee eee eee e een enaees 
Melodinus Forst. 
(Greek, melon = apple, dinein = creeper, climber; a creeper/climber with apple-like 
fruits) 
Char. Gen. (1776) 37; Pichon, Mem. Mus. Nat. Hist. Nat. sér 2, 24 (1948) 125. 
Climbers. Leaves opposite, without or with a few glands in the axils; venation 
often raised, lateral veins anastomosing before margin forming an intramarginal 
vein; petiole base usually meeting across the stem. Inflorescences cymose or often 
paniculate, axillary and/or terminal. Flowers: corolla lobes overlapping to the left 
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32. 


33. 


34. 


in bud, open corolla funnel-shaped or salver-shaped, with a corona at the mouth; 
stamens completely included in corolla tube, anthers narrowly elliptic or 
lanceolate, base very short bluntly sagittate, fertile for the entire length, filaments 
short, filiform; disk absent; ovary syncarpous, bilocular, with numerous ovules, 
glabrous, style slender. Fruit a hard-walled solitary berry. Seeds ellipsoid, 
flattened; surface patterned. 

Nineteen species, distributed in SE Asia, Malesia, Australia, and the W Pacific. 
One species, Melodinus orientalis Blume, in Sabah and Sarawak. 


Stamens exserted from the throat of the corolla; fruit of a single follicle formed from 

| AETSS=x by ef 1g 012) kc cea ie 
Parsonsia R.Br., nom. cons. 
(J. Parson, 1705-1770, English naturalist) 
Asclep. (1810) 53; Middleton, Blumea 42 (1997) 193. 
Climbers. Leaves opposite, axillary glands present or absent. Inflorescences 
cymose, axillary. Flowers: sepals with wide deltoid colleters inside; corolla lobes 
overlapping to the right in bud, elliptic, lanceolate or oblong, mature corolla salver- 
shaped; stamens inserted near top of corolla tube, exserted, filaments spiral or 
strongly bent, anthers lanceolate, sagittate, with sterile area, adnate to the pistil 
head; disk of 5 separate lobes or annular; ovary of two almost separate, closely 
adnate carpels or syncarpous and bilocular, glabrous, ovules numerous. Fruits of 
two adnate follicles or a single follicle which splits into two on dehiscence, 
spindle-shaped, not lenticellate, glabrous. Seeds glabrous, long and narrow, with an 
apical coma. 
About 82 species, occurring in India, China, SE Asia, Malesia, W Pacific, 
Australia, and New Zealand. Three species occur in Sabah and Sarawak. 

Stamens completely included within corolla; fruits of paired follicles or drupes........ 33 


Corolla lobes overlapping to the left in bud; stamens not adnate to the pistil head; fruit a 
single drupe or string of moniliform drupes..................c cc eceec eee ents nen ener ees Alyxia 
R.Br. (in part; uncommon opposite leaved form of Alyxia reinwardtii Blume) 
Corolla lobes overlapping to the right in bud; stamens adnate to the pistil head; fruits of 
paired follicles: 4.2.0 ine cocaiasine bigs Maaiae daca edes Pudee bed gags eaindedar esti enderyaes 34 


Corolla tube more than 2 times as long as corolla lobes; inflorescences in umbelliform 


Epigynum Wight 

(Greek, epi = upon, gyne = female; with superior ovary) 

Icon. PI. Ind. Orient. (1848) ¢. 1308. 

Climbers. Leaves opposite with axillary glands; lateral veins anastomosing before 
margin. Inflorescence a congested flat-topped panicle formed from terminal and 
axillary cymes; bracts small. Flowers: sepals with or, rarely, without colleters 
inside; corolla in bud a narrow tube, bulging around the anthers, and an ovate head, 
lobes overlapping to the right in bud, tomentose outside, pubescent inside, salver- 
shaped when open with obovate lobes; stamens with a short filament, inserted in 
lower half of tube, anthers narrowly triangular, apex acuminate or acute, base 
sagittate, with sterile area, adnate to the pistil head; disk of 5 separate lobes or 
appearing annular, glabrous; ovary of 2 separate semi-inferior carpels united into a 
common style, ovules numerous, style filiform; pistil head long cylindrical, with an 
acuminate apex. Fruits of paired follicles, spindle-shaped. Seeds consisting of a 
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flattened grain and a coma directed towards the fruit apex, glabrous. 
About 6 species, distributed from the Himalayas to Borneo. One species, Epigynum 
borneense Merr., occurs in Sabah and Sarawak. 
Corolla tube less than 2 times as long as corolla lobes; inflorescences variable but not in 
umbelliforim: CYMES 2206.22 5.2h sce neki Serres Bic Gales aaa ee aa eas deine? 35 


35. Corolla lobes in bud not strongly twisted; ovary pubescent; seeds not elongated at one 
Corolla lobes in bud strongly twisted; ovary glabrous; seeds elongated at one end......37 


36. Leaves densely pubescent only on the midrib below, or pubescent all over or glabrous; 
stamens not inserted at the very base of corolla tube; seeds glabrous apart from 


Ichnocarpus R.Br., nom. cons. 
(Greek, ischnos = slender, karpos = fruit; with narrow and slender fruits) 
Asclep. (1810) 50; Middleton, Blumea 39 (1994) 74. 
Climbers or trailers. Leaves opposite. Inflorescences terminal and/or axillary. 
Flowers: sepals with or without axillary glands; corolla lobes overlapping to the 
right in bud, asymmetrical with a slant to the right, tube cylindrical or somewhat 
inflated, widening at the point of stamen insertion and somewhat constricted at 
throat, mature corolla salver-shaped; stamens inserted at around the middle or in 
the lower half of the corolla tube, completely included within the tube, filaments 
short, anthers elliptic or narrowly triangular, apex mucronate or acuminate, base 
shortly sagittate, with a sterile area, adnate to the pistil; disk of 5 narrow lobes 
longer than the ovary or entire and 5-dentate; ovary of two separate carpels united 
into a common style, pubescent, ovules numerous; pistil head globular or cup- 
shaped, apex a long narrow point or conical. Fruits of paired follicles, linear and 
narrow, pubescent or glabrous. Seeds unbeaked, narrowly lanceolate or linear, 
glabrous, with an apical coma. 
Twelve species, distributed from Pakistan to Australia. Two species, Ichnocarpus 
frutescens (L.) W.T.Aiton and I. serpyllifolius (Blume) P.I.Forst., occur in Sabah 
and Sarawak. 
Leaves pubescent or glabrous below but not densely pubescent only on midrib; stamens 
inserted at very base of corolla tube; seeds pubescent on grain... Urceola Roxb. (in part) 


37. Intercostal venation mostly obscure or only weakly visible; calyx not united into a tube 
at the base; seeds with long stalk and hairs on this stalk....Anodendron A.DC. (in part) 
Intercostal venation clearly visible; calyx united into a tube at the base; seeds with a 
stalk but hairy only on the end of the stalk...... 00... c ccc ccceee cent eee nena ena eae enone 

Chonemorpha G.Don, nom. cons. 

(Greek, chone = funnel, morphe = form, shape; with funnel-shaped flowers) 

Gen. Syst. 4 (1837) 76; Middleton, Novon 3 (1993) 455. 

Leaves opposite, axillary glands present. Inflorescence a terminal panicle. Flowers: 
sepals often connate for large part of length, colleters present inside; corolla lobes 
overlapping to the right and twisted to the left in bud, lobes obovate, slightly 
asymmetrical, salver-shaped in mature flower; stamens inserted near base of 
corolla tube, anthers sessile, sagittate, with sterile area, adnate to the pistil head; 
disk entire, 5-dentate, shorter than the ovary, glabrous; ovary of two separate 
carpels united into a common style, glabrous, ovules numerous. Fruits of paired 
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follicles. Seeds with a long beak topped with a coma directed towards the fruit 
apex. 

About 10 species, distributed in India, China, SE Asia. One species, Chonemorpha 
verrucosa (Blume) D.J.Middleton, occurs in Sabah and Sarawak. 


1. ALSTONIA R.Br. 


(Charles Alston, 1685-1760, a Scottish botanist) 
Kade Sidiyasa 


pulai (preferred name) 


Mem. Wern. Soc. | (1811) 75; King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 435; Ridley, FMP 2 (1923) 
345; Monachino, Pacific Science 3 (1949) 137; Smythies, CST (1965) 17; Whitmore, TFM 2 (1973) 7; 
Markgraf, Blumea 22 (1974) 20; Cockburn, TS 1 (1976) 15; Anderson, CLTS (1980) 147; Ashton, 
MNDTS 2 (1988) 18; Comer, WSTM 3rd. edition 1 (1988) 149; Whitmore, Tantra & Sutisna, CLK 1 
(1990) 24; PROSEA 5, 1 (1994) 82, PROSEA 12, 2 (2001) 61; Kessler & Sidiyasa, TBSA-EK (1994) 51; 
Coode et al. (eds.), CLBD (1996) 24; Argent et al. (eds.), MNDT-CK 1 (1997) 78; Sidiyasa, Blumea 
Suppl. 11 (1998) 77; Middleton, Fl. Thailand 7 (1999) 41; Beaman et al., PMK 4 (2001) 103. 


Small to large trees to 60 m tall; crown in young trees (except in A. angustifolia and A. 
macrophylla) pagoda-shaped and with a monopodial appearance; mature trees typically 
sympodial; buttresses usually present, small to large, massive, symmetrical or steep, or at least 
fluted at base of the trunk (pneumtophore roots found in A. pneumatophora). Bark smooth to 
very rough, sometimes corky (in A. angustiloba and A. iwahigensis), grey, or yellowish brown 
to dull brown; inner bark granular, mostly yellowish outward and whitish inward, with copious 
white latex (except in A. angustifolia and A. macrophylla). Leaves in whorls of 3—8(—9), sessile 
or petiolate, penninerved, margin entire; lateral veins vary from very numerous and close to 
few and distant. Inflorescences cymose or corymbose, compound, terminal, usually in whorls 
of 1-7 (sometimes up to 9), few- to many-flowered. Flowers fragrant, salver-shaped; corolla 
white, yellow or pinkish, lobes overlapping to the left or right in bud, spreading in open flower, 
glabrous to densely pubescent outside, tube longer than the lobes, almost cylindrical, mostly 
slightly widened around stamens, throat densely pubescent; stamens included, inserted at about 
’% to % up from the base of corolla tube, filaments filiform, anthers without long appendage, 
ovate or, rarely, triangular, apex obtuse, acute or, rarely, mucronate; ovary of 2 free carpels, 
superior, glabrous or pubescent, without or with a distinct thickening-like disk at the base. 
Fruits of paired follicles. Seeds oblong, sometimes elliptic, ends rounded, caudate, acute or 
acuminate, glabrous or pubescent, with long brown cilia longer at the ends. 


Distribution. A pantropical genus with about 45 species, predominantly in the Pacific Is. 
and Malesia. In Sabah and Sarawak, the genus is represented by 7 species. 


Ecology. Secondary or primary forests, in various habitats from swamp forest to drier forest 
types at altitudes to 1700 m. 


Uses. Many alkaloids have been isolated from the bark and latex. Henry (1939), cited by 
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Monachino (Pac. Sci. 3, 2 (1949) 134), listed 11 species of Alstonia with positive findings of 
alkaloids. The wood (except in A. angustifolia and A. macrophylla) is classified as a lightweight 
hardwood, suitable for making boxes, crates, coffins, drawing boards, picture frames, maches, 
furnitures, and handicrafts such as wooden shoes, toys, puppets and masks (cf: PROSEA 5, 1 
(1994) 82). The bark and latex are used in traditional medicines (cf PROSEA 12, 2 (2001) 61). 


Key to Alstonia species 


1. Inner bark without white latex; leaves with well-spaced lateral veins and forming an acute 
angle of a maximum of 80° with the midrib; corolla lobes overlapping to the right in bud; 
seeds acute, acuminate to caudate at one end........ 0... cece ccc cece cee ee cece eens eee cnet eeses 2 
Inner bark with copious white latex; leaves with closely spaced lateral veins almost 
perpendicular to the midrib; corolla lobes overlapping to the left in bud; seeds rounded at 
bothiseridss:/:f2.07sdeeacannnatinein pietanan dedeeonmbandiaioeee es higalodedesees cians hoses ned bya 3 


2. Leaves mostly in whorls of 3 (sometimes of 4); calyx mostly rusty pubescent, rarely 
puberulous or glabrescent at the apex outside; corolla lobes suborbicular or ovate, to 2.3 


THM ONG es chad de saked aes idee thssadh aed se ceee atid bas Miteeentauessadinal taabees 1. A. angustifolia 
Leaves mostly in whorls of 4 (sometimes of 3); calyx glabrous or puberulous outside; 
corolla lobes narrowly ovate to oblong, 3.6—7 mm long................0665 4. A. macrophylla 


3. Leaves with a distinct intrapetiolar stipule at base of the petiole; corolla pubescent or 


puberulous outside........... ccc cece cece cence cence eee nena eee ee ea eaten ee eaaee es 6. A. scholaris 
Leaves without a distinct intrapetiolar stipule at base of the petiole; corolla glabrous 
OULSIDE ei tea Sak eee eh saaaln et dk soak dina toe ealel Sag ales valealaiseapleach anveld ean eeu esau et ee ya eetees 4 
4. Trees with pneumatophore roots; leaves sessile or almost so.......... 5. A. pneumatophora 
Trees without pneumatophore roots; leaves distinctly petiolate, petiole usually slightly 
WIN SO 3p ore kel Se A oe NI aR ata lat ttle: Neat Jeth Act eared ss Pek cows 5 
5. Leaves spatulate or sometimes obovate with a rounded apex; inflorescence with a few 
loose flowers; calyx glabrous outside................cccececeneeceeeeeeeeeneeaeas 7. A. spatulata 
Leaves obovate, elliptic or narrowly so; inflorescence with many and very crowded 
flowers; calyx pubescent outside........... 6. ccc cece cence cece cence eee ee nea ee ne eae eeeeeaeaeenegs 6 


6. Corolla tube 1—1.7 times as long as corolla lobes; corolla lobes 4-6.5 mm long; fruits 


(folliclés).-pubescent..... 2 s.c.sccscsa es deeevdeiaeeseee diese ea ease ieee teed 2. A. angustiloba 
Corolla tube 1.8—2.8 times as long as corolla lobes; corolla lobes 2.6-4 mm long; fruits 
(follicles) glabrous... :.0..6ce.cccs des eae essen cvee tea eies an cdeae Web eeees 3. A. iwahigensis 
1. Alstonia angustifolia Wall. ex A.DC. Fig. 1. 


(Latin, angustus = narrow, folium = leaf; with narrow leaves) 


Prodr. 8 (1844) 409; King & Gamble op. cit. 440; Merrill, EB (1921) 497; Ridley op. cit. (1923) 348; 
Masamune, EPB (1942) 617; Monachino op. cit. 159; Browne, FTSB (1955) 65; Smythies op. cit. 18; 
Whitmore op. cit. 8; Markgraf op. cit. 26; Anderson op. cit. 147; Ashton op. cit. 20; Corner op. cit. 151; 
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Fig. 1. Alstonia angustifolia. A, flowering leafy twig; B, detail of venation on lower leat 
surface; C, open flower; D, longitudinal section of open flower; E, stamen; F, dehiscing fruit 
(follicle); G-H, seeds at different view. (A-E from SAN 33809, F~H from S / 8867.) 
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Whitmore, Tantra & Sutisna op. cit. 24; Kessler & Sidiyasa op. cit. 51; PROSEA op. cit. (1994) 87, op. cit 
(2001) 65; Turner, Gard. Bull. Sing. 47 (1995) 123; Coode et al. (eds.) op. cit. 24; Argent et al. (eds.) 
op. cit. 79; Sidiyasa op. cit. 101; Beaman et al. op. cit. 103. Type: Wallich 1650, Singapore (holotype G- 
DC; isotypes G, K-W). Synonyms: Amblyocalyx beccarii Benth. in Hooker, Icon. Pl. 3, 2 (1876) 4.1179; 
Alstonia angustifolia Wall. ex A.DC. var. elliptica King & Gamble op. cit. 441; A. angustifolia Wall. ex 
A.DC. var. latifolia King & Gamble op. cit. 441, Kessler & Sidiyasa op. cit. 51; A. latifolia (King & 
Gamble) Ridl., op. cit. 347, Corner op. cit. 151. 


Small to medium-sized (rarely big) tree, 5—35(46) m tall, 8-50 cm diameter, fluted at base or 
with tall and steep buttresses. Bark smooth, shallowly fissured or flaky, grey or brownish, 
sometimes mottled with grey or greenish lichens; inner bark yellowish or straw-coloured, 
without white latex. Leaves in whorls of 3 (sometimes 4), chartaceous or thinly coriaceous, 
mostly dark red-brown when dry, glabrous above, glabrous or puberulous below; blade obovate 
to narrowly obovate (rarely elliptic), 4-16 x 1.5—-5 cm, base acute to narrowly cuneate or 
decurrent onto the petiole, apex acuminate, acumen c. 7(-—13) mm long with a blunt point; 
midrib sunken above; lateral veins 10-—15(—20) pairs, well-spaced, forming an acute angle of 
less than 80° with the midrib, joining and forming a fine submarginal vein; intercostal 
venation reticulate, sometimes conspicuous on both sides; petiole 8-28 mm long, flattened or 
canaliculate above, slightly winged. Inflorescences 3-9 cm long, compound, corymbose, 
many-flowered. Flowers fragrant; pedicels 0.5—2(-3) mm long, pubescent; calyx rusty 
pubescent outside, and at the apex inside, apex mostly reflexed; corolla white or pale yellow, 
3—5(—6) x 0.8-1.3 mm in mature bud, rusty pubescent outside, or sometimes puberulous or 
glabrescent around the apex, /obes overlapping to the right in bud, suborbicular or ovate, 1—2.3 

x J—1.5 mm, spreading in open flower; ovary ovoid or broadly ovoid, 0.5—0.8 x 0.6-0.7 mm, 
glabrous; disk 0.1-0.3 mm high. Fruits glabrous, 20-53 cm long, 1.7—2.5(—3) mm diameter. 
Seeds elliptic or oblong, (4.6—)6-8.6 < 1.2—1.6 mm, pubescent on both sides, one end acute 
with long acumen to 4 mm long, the other end rounded; coma 8—13 mm long, reduced towards 
the side margins. 


Vernacular names. Sarawak—mergalang (Iban), pelai (Iban), pelai pipit (Iban). 


Distribution. Sumatra (including Bangka), Peninsular Malaysia, Singapore, and Borneo. In 
Borneo, widespread in Sabah (e.g., SAN 32355, SAN 64013, SAN 85578, SAN 85698, and SAN 
132150) and Sarawak (e.g., S 26024, S 46018, S 48630, S 64330, and S 76721). Also occurring 
in Brunei (e.g., BRUN 5406) and in Kalimantan (e.g., Kostermans 6786 and Sidiyasa 1425). 


Ecology. Primary and secondary forests, peat swamps, hilly lands, on sandy or granitic soils, at 
altitudes to 1700 m. 


2. Alstonia angustiloba Miq. 


(Latin, angustus = narrow, lobus = lobe; the narrow calyx lobes) 


Fl. Ned. Ind. 2 (1856) 438; King & Gamble op. cit. 438; Merrill op. cit. 497; Ridley op. cit. 347; 
Masamune op. cit. 617; Monachino op. cit. 152; Browne op. cit. 63; Smythies op. cit. 18; Whitmore op. 
cit. 9; Markgraf op. cit. 24; Cockburn op. cit. 16; Anderson op. cit. 148; Ashton op. cit. 22; Corner op. cit. 
151; Whitmore, Tantra & Sutisna op. cit. 25; Kessler & Sidiyasa op. cit. 52; PROSEA op. cit. (1994) 87, 
op. cit. (2001) 65; Turner op. cit. 123; Argent et al. (eds.) op. cit. 79; Sidiyasa op. cit. 104; Middleton 
op. cit. 42. Type: Blume 910, Java (holotype L). Synonyms: Alstonia calophylla Miq., op. cit. 439; 
Paladelpha angustiloba (Migq.) Pichon, Bull. Mus. Hist. Nat. Paris 2, 9 (1947) 299 (excl. syn. A. 
iwahigensis). 
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Fig. 2. Alstunia iwahigensis. A, flowering leafy twig; B, mature Mower bud; C, longitudinal 
section of apen flower; D, stamen; FE, dehiscing fruit; F~G, seeds. (A—D from SAN 72319, 
E-G from SAN 1426/7.) 
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Big tree to 40 m tall, to 60(—100) cm diameter; bole fluted at the base and forming tall steep 
buttresses to 8 m high. Bark rough, fissured, or scaly and peeling off in rectangular flakes, 
greyish or brownish; inner bark granular outwards, cream or yellow, with copious white latex. 
Leaves in whorls of 4—7(—9), without distinct intrapetiolar stipule at the base of petiole, 
coriaceous, glabrous on both sides, pale to dark brown or blackish above, glaucous to reddish 
brown below; blade elliptic, obovate or narrowly so (rarely ovate), 4.5—22 x 2.1-7 cm, base 
obtuse or acute, apex obtuse, sometimes shortly acuminate with a blunt acumen to 0.6 cm long; 
midrib sunken above; Jateral veins closely spaced, almost perpendicular to the midrib, 30—60(— 
70) pairs; intercostal venation inconspicuous; petiole 7—20(—-30) mm long, slightly winged, 
flattened and shallowly canaliculate above. Inflorescences 3—14 cm long, compound, usually in 
the form of two nodes of umbellate branches, many-flowered. Flowers fragrant; pedicels (0—)1— 
3 x 0.3—-0.5 mm, pubescent; calyx pubescent outside; corolla glabrous outside, white, yellow, 
or cream, 8—11 mm long in mature bud, tube I—1.7 times as long as lobes, lobes in bud 
overlapping to the left, oblique, ovate, narrowly ovate or oblong, 46.5 x /.6-3 mm, spreading 
in open flower; ovary ovoid or broadly ovoid, 0.8—1.1 x 0.8—-1 mm, glabrous, sometimes very 
sparsely hairy around the apex; disk obscure or absent. Fruits brownish pubescent, 15-35 cm 
long, 1.6—-2.3 mm diameter. Seeds oblong, 5—7 = 1.3—-1.5 mm, pubescent on the hilar side 
(except surrounding the hilum which is glabrous), glabrous at the other side, ends rounded or 
obtuse; coma 10-15 mm long. 


Vernacular name. Sabah and Sarawak—pulai bukit (preferred name). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Singapore, Java, and Bomeo. In 
Borneo, found only in the western parts of Sarawak (e.g., S 19497, S 21587, S 28937, S 65659, 
and S 73307) and in Kalimantan (e.g., bb. 31968 and Kostermans 11140). 


Ecology. Primary and secondary forests, on hillsides, along streams, swampy areas (usually at 
the edges), on loamy or sandy soils and on limestone, at altitudes to 200 m. 


Uses. The latex is used as a medicine to treat boils and abscesses (Mamit S 35874). 


3. Alstonia iwahigensis Elmer Fig. 2, Plate 1A. 
(of Iwahig on Palawan Is., the Philippines) 


Leafl. Philip. Bot. 4 (1912) 1447; Sidiyasa op. cit. 135; Beaman et al. op. cit. 103; PROSEA op. cit. 
(2001) 66. Lectotype (Sidiyasa, 1998): Elmer 13167, the Philippines, Palawan Is., Puerto Princesa, Mt. 
Pulgar (lectotype L; isolectotypes A, BO, G, HBG, MO, US, Z). 


Medium-sized to large tree, 15—45 m tall, 20-100 cm diameter; bole fluted at base and forming 
tall buttresses to 6 m high, to 2 m out. Bark smooth to slightly rough, scaly or both 
longitudinally and horizontally fissured, greyish, yellowish or dark brown; inner bark yellow or 
pale yellow, or yellowish brown inside and brown outside, with copious white latex. Leaves in 
whorls of 4-7, without a distinct intrapetiolar stipule at the base of petiole, thinly coriaceous, 
greyish (glaucous) to pale brown below, glabrous on both sides; blade elliptic to narrowly 
elliptic or obovate, 3.5-15.2 x 1.5-4.8 cm, base acute, obtuse or rounded, apex obtuse or 
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rounded, sometimes shortly acuminate; midrib sunken above; /ateral veins closely spaced and 
almost perpendicular to the midrib, 25-40 pairs; intercostal venation somewhat conspicuous 
above; petiole (5—)10-28 mm long, slightly winged, flattened and shallowly canaliculate above. 
Inflorescences 2.5-10 mm long, compound, forming two bunches of many and densely 
clustered flowers. Flowers fragrant; pedicels 0-1 mm long (very short or flowers sessile), 
pubescent; calyx puberulous or pubescent outside; corolla yellow or pinkish, 8—10 mm long in 
mature bud, glabrous outside or only sparsely ciliate around the apex, tube 1.8—2.7 times as 
long as lobes, lobes overlapping to the left in bud, ovate, mostly slightly oblique, 2.6—4 x /.3— 
2.8 mm, spreading in open flower; ovary ovoid or broadly ovoid, 0.8—1.1 < 0.7-1 mm, 
glabrous; disk obscure or absent. Fruits glabrous, 25-35 cm long, c. 1.5(-2) mm diameter. 
Seeds oblong, 5—6 x 1 mm, ends rounded, glabrous on both sides; coma 13-17 mm long. 


Vernacular names. Sabah—tombailik (Bundu Tuhan), tomboilik (Dusun, Papar). 


Distribution. Borneo and the Philippines (Palawan Is.). In Borneo, common in Sabah (e.g., 
SAN 30938, SAN 100024, SAN 127050, SAN 133976, and SAN 142617) and Brunei (e.g., Niga 
NN 184 and BRUN 5005). There are no known collections from Sarawak but the species is 
likely to occur in Limbang and Lawas districts. Also occurring in Kalimantan (e.g., Sidiyasa 
474, Sidiyasa 1432, Kostermans 6456, and Kostermans 9559). 


Ecology. Primary and secondary forests, on hillsides, on loamy or sandy soils, at altitudes to 
500 m. 


Notes. This species has previously mostly been treated as a synonym of A. angustiloba. 
Although difficult to tell apart when sterile, they differ in the pubescence of the fruits and in the 
length ratio of the corolla tube to the corolla lobes. 


4. Alstonia macrophylla Wall. ex G.Don Plate 1B. 


(Greek, makro = long or large, phullon = leaf; with large leaves) 


Gen. Syst. 4 (1837) 87; King & Gamble op. cit. 439; Merrill op. cit. 497; Ridley op. cit. 347; Masamune 
op. cit. 617; Monachino op. cit. 164; Whitmore op. cit. 9; Markgraf op. cit. 28; Cockburn op. cit. 18; 
Corner op. cit. 151; Whitmore, Tantra & Sutisna op. cit. 25; PROSEA op. cit. (1994) 88, op. cit. (2001) 
66; Turner op. cit. 123; Argent et al. (eds.) op. cit. 79; Sidiyasa op. cit. 149; Middleton op. cit. 44; 
Beaman et al. op. cit. 103. Type: Wallich 1648, India, Hort. Bot. Calcutta (holotype K-W). Synonyms: 
Alstonia macrophylla 8 glabra A.DC., op. cit. 410; A. pangkorensis King & Gamble op. cit. 442. 


Small to big tree, 3-40 m tall, 5-50 cm diameter, with small buttresses. Bark smooth, grey or 
brownish; inner bark cream or straw-coloured and with broken orange laminations, without 
white latex. Leaves usually in whorls of 4 (sometimes of 3, especially on flowering branchlets), 
chartaceous or thinly coriaceous, glabrous above, glabrous to pubescent below; blade narrowly 
obovate, sometimes obovate or narrowly elliptic, 10-28 x 2.5-6(—9.3) cm (on sterile materials 
the size can be much larger to 40 x 12 cm), base narrowly cuneate to cuneate or decurrent into 
the petiole, apex shortly acuminate, acumen to 10(—20) mm long; midrib sunken above; /ateral 
veins well-spaced, forming an acute angle of less than 80° with the midrib, 13—25(-31) pairs; 
submarginal vein present; intercostal venation reticulate, mostly incospicuous above; petiole 
(3-)10-35 mm long, canaliculate above. Inflorescences 2.5—11 cm long, compound, many- 
flowered. Flowers fragrant; calyx glabrous or puberulous outside, glabrous inside (around the 
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apex sometimes laxly puberulous), ciliate; corolla white, 7-10 <x 0.9-1 mm in mature bud, 
glabrous or very sparsely hairy on the apical part outside, /obes overlapping to the right in bud, 
narrowly ovate or oblong, sometimes slightly falcate, 3.6-7 x /—2.6 mm, spreading in open 
flower; ovary ovoid, 1—1.4 x 0.7—1 mm; thickening-like disk 0.3—0.4 mm high. Fruits glabrous, 
20-40 cm long, (1.5—)2—2.5 mm diameter. Seeds elliptic or oblong, 6-8 < 1.6—2 mm, pubescent 
on both sides, one end long-acuminate with an acumen to 2 mm long (which is sometimes bifid 
at the apex), the other end rounded; coma 6-10 mm long, reduced towards the side margins. 


Vernacular names. Sabah—mangalang (Kota Belud), pulai daun besar (preferred name), 
sayongan (Bajau, Bum-Bum Is.). 


Distribution. Sri Lanka, India (Nicobar Is.), Thailand, Cambodia, Vietnam, Sumatra, 
Peninsular Malaysia, Borneo, the Philippines, Maluku, and New Guinea. In Borneo, common 
in Sabah (e.g., SAN 25756, SAN 64145, SAN 89387, SAN 132068, and SAN 261300) but not yet 
reported from Sarawak. 


Ecology. Primary and secondary forests, on sandy, loamy or on ultrabasic soils, edge of 
mangrove and kerangas forests, at altitudes to 500 m. 


5. Alstonia pneumatophora Backer ex Den Berger 
(Greek, pneumatophorus = bearing knee-shaped breathing roots) 


Meded. Proefst. Thee 97 (1926) 153; Monachino op. cit. 153; Smythies op. cit. 18; Anderson op. cit. 
148; Whitmore op. cit. 11; Markgraf op. cit. 25; Ashton op. cit. 22; Whitmore, Tantra & Sutisna op. cit. 
25; Kessler & Sidiyasa op. cit. 52; PROSEA op. cit. (1994) 88; Turner op. cit. 123; Argent et al. (eds.) 
op. cit. 81; Sidiyasa op. cit. 165. Lectotype (Sidiyasa, 1998): Boschproefst. (Endert) 28E IP. 505, 
Sumatra, Palembang, Banyuasin (hololectotype L; isolectotypes BO, P, U). 


Large tree, 25-55 m tall, 30—100(—200) cm diameter; bole fluted at base and forming tall steep 
buttresses to 8 m high, to 3 m out; pneumatophore roots well-developed. Bark smooth or 
sparsely scaly, grey or yellowish grey; inner bark pale yellow or orange-brown, soft, granular, 
with copious white latex. Leaves in whorls of (3—)4—6, sessile or shortly petiolate, without a 
distinct intrapetiolar stipule at the base of petiole, subcoriaceous, grey-green above, brownish 
or dark red-brown below, glabrous on both sides; blade spatulate, sometimes obovate, 4.3-13 x 
1.54.2 cm, base acute or tapering narrowly and evenly right down the petiole, rarely obtuse, 
apex rounded, sometimes retuse; midrib sunken above; /ateral veins closely spaced and almost 
perpendicular to the midrib, 18-30 pairs; intercostal venation inconspicuous. Inflorescences 3— 
10 cm long, compound, forming two bunches of densely clustered flowers. Flowers fragrant; 
calyx pubescent outside, ciliate; corolla glabrous outside, white, 9-13 <x 1—1.6 mm in mature 
bud, /obes overlapping to the left in bud, ovate, 3-4.3 x 2-3.2 mm, not ciliate, spreading in 
open flower; ovary ovoid, 0.8—1.2 x 0.7-0.9 mm, glabrous; disk obscure or absent. Fruits 
pubescent, 10-20 cm long, 1.5-2 mm diameter. Seeds oblong, 4-4.8 x 1-1.2 mm, ends 
rounded, glabrous on both sides; coma 8-12 mm long. 


Vernacular names. Sabah—pulai lilin (Beaufort). Sarawak—pulai paya (preferred name). 
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Distribution. Sumatra, Peninsular Malaysia, Singapore, Borneo, and Sulawesi. In Borneo, 
common in its suitable habitat in Sabah (e.g., SAN 42556, SAN 73764, SAN 89352, SAN 
139744, and SAN 140181), Sarawak (e.g., Haviland 1689, S 551, S 552, and S 16414), Brunei 
(e.g., BRUN 48167), and Kalimantan (e.g., bb. 4961, bb. 1299, bb. 502, bb. 19853, and 
Kostermans 4537). 


Ecology. Swampy areas, on periodically inundated habitats along stream, on sandy loam or 
heavy loam soils, at altitudes to 50 m. 


6. Alstonia scholaris (L.) R.Br. 


(Latin, schola = school; pertaining to a school) 


Mem. Wern. Soc. | (1811) 76; King & Gamble op. cit. 436; Merrill op. cit. 498; Ridley op. cit. 346; 
Masamune op. cit. 617; Monachino op. cit. 146; Smythies op. cit. 20; Whitmore op. cit. 11; Markgraf op. 
cit. 23; Anderson op. cit. 148; Ashton op. cit. 23; Comer op. cit. 152; Whitmore, Tantra & Sutisna op. cit. 
25; Kessler & Sidiyasa op. cit. 52; PROSEA op. cit. (1994) 88, op. cit. (2001) 67; Turner op. cit. 123; 
Coode et al. (eds.) op. cit. 25; Argent et al. (eds.) op. cit. 81; Sidiyasa op. cit. 176; Middleton op. cit. 
45; Beaman et al. op. cit. 103. Basionym: Echites scholaris L., Mant. (1767) 53. Type: LINN. 302.2 
(holotype LINN). (For further synonymy, cf: Sidiyasa op. cit. (1998) 176). 


Medium-sized to large tree, 10-50(—60) m tall, 20-80(-130) cm diameter; bole fluted at base 
and forming tall steep buttresses to 10 m high, to 4 m out. Bark smooth, scaly and peeling off 
in rectangular flakes, mostly with large horizontal lenticels, pale brown; inner bark granular, 
creamy, yellow or straw-coloured, with copious white latex. Leaves in whorls of 4-8(—9), with 
a distinct intrapetiolar stipule at the base of petiole, to 2.5 mm long, subcoriaceous, glabrous, 
glossy and dark green above, glabrous or velutinous and glaucous below; blade obovate, elliptic 
or narrowly obovate, (5—)6-17(-31) x (1.5—)2.5-8.5 cm, base acute or decurrent into the 
petiole, sometimes obtuse, apex obtuse or rounded, sometimes retuse; midrib sunken above; 
lateral veins 25—45(—55) pairs, closely spaced and almost perpendicular to the midrib; 
intercostal venation reticulate; petiole 5-25 mm long, flattened and shallowly canaliculate 
above, slightly winged. Inflorescences 4—13(—17) long, compound, many-flowered, mostly 
forming two bunches of many and densely clastered flowers. Flowers fragrant; pedicels 0-2 
mm long, pubescent; calyx pubescent outside; corolla pubescent or partly pubescent outside, 
white, yellow or cream, 7-12 mm long in mature bud, Jobes overlapping to the left in bud, 
ovate to broadly ovate, or suborbicular, 3-5 x 2.5—-4.5(—7) mm, spreading in open flower; ovary 
ovoid or broadly ovoid, 0.9-1.5 x 0.7-1 mm, tomentose; disk obscure or absent. Fruits 
glabrous, 20-40(—63) cm long, c. 2(-2.5) mm diameter. Seeds oblong, 4.5—5.5(—7) = 1.2-1.6( 
2) mm, glabrous on both sides, ends rounded; coma 8—14 mm long. 





Vernacular names. Sabah—pulai (Malay). Sarawak—kacau gitik (Malay), pulai lilin 
(preferred name). 


Distribution. India, Myanmar, Thailand, Laos, Vietnam, Malesia, Australia, Solomon, and 
Vanuatu. In Borneo, scattered in Sabah (SAN 27410, SAN 51713, SAN 94109, SAN 95355, and 
SAN 122167), Sarawak (e.g., S 19640, S 54284 and S 57432), Brunei (e.g., BRUN 5407), and 
Kalimantan (e.g., Ambriansyah & Arifin AA959, Sidiyasa 1103 and Kostermans 6772). 


Ecology. Primary and secondary forests, along streams (rarely in swamps), coastal plains, 
ridges, on clay or ultrabasic soils, granite bedrock and limestone, at altitudes to 1230 m. 
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Uses. As a treatment for diarrhoea, stomach ache and snakebite. For snakebites the latex is 
applied at the edge of the wound. 


7. Alstonia spatulata Blume 
(Latin, spatulatus = spatula-shaped; the leaf) 


Bidr. Fl. Ned. Ind. (1826) 1037; King & Gamble op. cit. 437; Merrill op. cit. 498; Ridley op. cit. 346; 
Masamune op. cit. 617; Monachino op. cit. 153; Browne op. cit. 63; Smythies op. cit. 20; Whitmore op. 
cit. 12; Markgraf op. cit. 25; Anderson op. cit. 148; Ashton op. cit. 26; Corner op. cit. 152; Whitmore, 
Tantra & Sutisna op. cit. 25; PROSEA op. cit. (1994) 89, op. cit. (2001) 68; Turner op. cit. 123; Coode et 
al. (eds.) op. cit. 25; Argent et al. (eds.) op. cit. 81; Sidiyasa op. cit. 181; Middleton op. cit. 46. Type: 
Blume s.n. (= RHL Sheet No. 898129143), Java (holotype L). Synonym: A/stonia cuneata Wall. ex G.Don 
op. cit. 87. 


Medium-sized tree, 10-25 m tall, 15-40 cm diameter; bole sometimes forming plank 
symmetrical buttresses to 1.2 m high. Bark smooth, scaly or minutely fissured and peeling off 
in square or rectangular flakes, pale to dark grey or almost black; inner bark white, creamy or 
pale yellow, with copious white latex. Leaves in whorls of 3-5, without a distinct intrapetiolar 
stipule at the base of petiole, coriaceous, glabrous on both sides, glossy and dark green above, 
pale green below, yellowish grey when dry; blade spatulate, sometimes obovate, 3-12 x 1.8- 
4.8 cm, base obtuse, acute, or decurrent into the petiole, apex rounded, sometimes retuse; 
midrib sunken above; Jateral veins closely spaced and almost perpendicular to the midrib, 20— 
40 pairs; intercostal venation inconspicuous; petiole 4-15 mm long, flattened and shallowly 
canaliculate above, slightly winged. Inflorescences 3—11 cm long, with a few (3-6), loose 
flowers. Flowers fragrant; pedicels (2.5—)4-9 mm long, glabrous; calyx glabrous on both sides, 
ciliate; corolla glabrous outside, white, yellow or cream, 14-15 mm long in mature bud, Jobes 
overlapping to the left in bud, elliptic, 6.7-11 <x 3.5—-6 mm, margins most often undulate, not 
ciliate, spreading or almost reflexed in open flower; ovary ovoid to broadly ovoid, 0.8-1.5 x 
0.9-1.5 mm; disk absent. Fruits glabrous, 12-25 cm long, 2.5—-3 mm diameter, smooth or 
almost so. Seeds oblong, 5—6 < 1.6—2.2 mm, ends rounded or sometimes obtuse, glabrous on 
both sides; coma (12—)15—22 mm long. 


Vernacular names. Sabah—pulai basong (preferred name). Sarawak—pulai apong (Malay), 
pulai pipit (Malay). 


Distribution. Cambodia, Thailand, Vietnam, Sumatra, Peninsular Malaysia, Singapore, Java, 
Borneo, and New Guinea. In Borneo, scattered in Sabah (e.g., SAN 84745, SAN 102989, SAN 
115213, SAN 126124, and SAN 126179), Sarawak (e.g., S 12441, S 16701, S 26696, S 29377, 
and S 30/56), Brunei (e.g., BRUN 5711), and Kalimantan (e.g., bb. 18/15 and bb. 12625). 


Ecology. Swampy areas, mostly in secondary vegetations, on sandy soils, at altitudes to 600 m. 


2. CERBERA L. 


(Greek, cerberos = the dog guarding the gates of hell in Greek mythology; 
inference unknown but may be due to the prescence of scales over the stamens 
at the red corolla throat in C. manghas) 
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Sp. Pl. (1753) 208; King & Gamble, J. As. Soc. Beng 74, 2 (1907) 426; Ridley, FMP 2 (1923) 338; 
Backer & Bakhuizen f, FJ 2 (1965) 232; Whitmore, TFM 2 (1973) 12; Anderson, CLTS (1980) 148; 
Ashton, MNDTS 2 (1988) 26; Corner, WSTM 3rd. edition 1 (1988) 153; Kessler & Sidiyasa, TBSA- 
EK (1994) 53; Coode et al. (eds.), CLBD (1996) 26; Argent et al. (eds.), MNDT-CK 1 (1997) 81; 
PROSEA 5, 3 (1998) 154, PROSEA 12, 2 (2001) 151; Middleton, Fl. Thailand 7 (1999) 65; 
Leeuwenberg, Agric. Univ. Wag. Pap. 98-3 (1999) 5. 


Shrubs or small trees, most frequently growing near sea or along rivers (also often 
cultivated). Sapwood grey and soft. Twigs (young) less than 1 cm diameter. Leaves spirally 
arranged, with axillary glands; blade obovate or elliptic, more than 2 cm wide. 
Inflorescences paniculate, terminal; bracts foliolose, very similar to the sepals. Flowers: 
sepals generally quite large, without colleters inside; corolla tube narrow, lobes overlapping 
to the left in bud, mature corolla salver-shaped, sometimes weakly funnel-shaped at top of 
tube, lobes elliptic to obovate, corona of short lobes perpendicular to the corolla tube above 
and below stamens; stamens completely included in corolla tube, more or less sessile, 
anthers connate to each other by their non-bristly appendages at the top, ovate, fertile 
except for the appendage; disk absent; ovary of 2 separate carpels united into a common 
style, glabrous, with several ovules per carpel, style filiform. Fruit a drupe, with one seed 
per locule, often only one carpel developing; exocarp fleshy; mesocarp fibrous; endocarp 
lignified. Seeds flattened, ellipsoid. 


Notes. Care has to be exercised when referring to the literature on Cerbera species as the 
names C. manghas and C. odollam have frequently been used incorrectly. 


Key to Cerbera species 


Stamens inserted at apex of corolla tube leading to a bulge right at corolla throat; corolla 
mostly white with a red “eye”; principally sea-shore trees................ 1. Cerbera manghas 


Stamens inserted around the middle of corolla tube leading to a bulge in the middle of the 
tube; corolla mostly white with a yellow “eye”; principally riverine trees....................0065 
SAR steas Saa Rite Satara ada tos eal OHENE Gd th ouaas wens Steam masses nc Nev ORNEGRs isee 2. Cerbera odollam 


1. Cerbera manghas L. 
(from the word mango; referring to the mango-like fruit) 


Sp. PL (1753) 208; Merrill, EB (1921) 500; Masamune, EPB (1942) 619; Browne, FTSB (1955) 66; 
Backer & Bakhuizen f op. cit. 233; Whitmore op. cit. 12; Anderson op. cit. 148; Ashton op. cit. 27; 
Corner op. cit. 153; Coode et al. (eds.) op. cit. 26; PROSEA op. cit. (1998) 156, op. cit. (2001) 154; 
Middleton op. cit. 67; Leeuwenberg op. cit. 21. Type: Osbeck s.n., “East India” (LINN 298.2). 
Synonyms: Tanghinia manghas (L.) G.Don op. cit. (1837) 98; Cerbera lactaria auct. non Buch.- 
Ham. ex Spreng: Ridley op. cit. 339. (For further synonymy, cf: Leeuwenberg op. cit. 21). 


Tree to 25 m tall, generally much smaller, to 70 cm diameter, generally much less. Bark 
grey or reddish brown, smooth or flaky; inner bark white or khaki. Sapwood white. Twigs 
glabrous. Leaves papery to coriaceous, brittle when dry; blade elliptic to obovate, S—31 x 
1-7 cm, 1.7—7 times as long as wide, base decurrent onto the petiole, apex acute, acuminate 
or apiculate, rarely rounded; lateral veins 13-40 pairs; intercostal venation reticulate to 
obscure; petiole 0.9-4.5 cm long. Inflorescence few- to many-flowered, robust, lax 
although more congested at top, 5-31 cm long, glabrous. Flowers: pedicels 0.3—2.8 cm 
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long; sepals narrowly elliptic to oblanceolate, 8-21 <x 2-9 mm, erect or somewhat 
spreading, apex acute or acuminate, glabrous; corolla mostly white with a red “eye”, 
reported also as pure white, tube 1.7—4.3 cm long, widening near top and not bulging 
around the middle, lobes obliquely elliptic, 1.5—2.9 x 9-18 mm, 1.1—2.1 times as long as 
wide, glabrous outside, pubescent for most of the length of tube inside; stamens inserted just 
beneath the mouth of corolla tube, anthers 1.3-3 x 1.1—2 mm; ovary 1.2—2 mm long, style 
and pistil head 2.1—4 mm long. Fruits ripening red, oblong to ellipsoid, 5—12 x 3-7 cm. 


Vernacular names. Sabah—pong-pong (preferred name). Sarawak—entiba (preferred 
name). 


Distribution. From Seychelles through eastern Asia and Malesia to the Pacific Is. and 
northern Australia. In Borneo, common in Sabah (e.g., SAN 41590, SAN 86166, SAN 86781, 
and SAN 103222), Sarawak (e.g., S 24318 and S 41959) and Kalimantan (e.g., Ambriansyah 
& Arifin 177). 


Ecology. On beaches above the high tide mark or in forest near sea. 


Uses. In traditional medicine, the fruits are said to alleviate rheumatism and the latex to 
counteract sting-ray poison. The wood is soft and of little use except for making charcoal. 


2. Cerbera odollam Gaertn. Fig. 3, Plate 1C. 


(from the name odallam in Rheede’s Hortus Malabaricus) 


Fruct. Sem. Pl. 2 (1791) 193; King & Gamble op. cit. 427, p.p.; Ridley op. cit. 339; Backer & 
Bakhuizen f op. cit. 233; Whitmore op. cit. 12; Anderson op. cit. 148; Ashton op. cit. 28; Corner op. 
cit. 153; PROSEA op. cit. (1998) 156, op. cit. (2001) 154; Middleton op. cit. 67. Type: Odallam 
Rheede, Hort. Malab. 1 (1678) t. 39. Synonyms: Cerbera lactaria Buch.-Ham. ex Spreng., Syst. 1 
(1825) 642; C. dilatata Markgr. in Engler, Bot. Jahrb. 61 (1927) 196. 


Tree to 24 m tall, although generally much smaller, to 40 cm diameter, generally much less. 
Bark white or grey; inner bark white or pale brownish. Sapwood white. Leaves papery to 
coriaceous, brittle when dry; blade obovate, 8.9—-26 x 2—5.7 cm, 2.5—5 times as long as 
wide, base decurrent onto the petiole, apex acute, acuminate or apiculate; lateral veins 
12-25 pairs; intercostal venation reticulate to obscure; petiole 1.6—4 cm long. 
Inflorescences few- to many-flowered, robust, lax although more congested at top, 8.8-35 
cm long, glabrous. Flowers: pedicels 0.5-4 cm long; sepals narrowly elliptic to 
oblanceolate, 6-26 x 2.5—5 mm, erect or somewhat spreading, apex acute or acuminate, 
glabrous; corolla mostly white with a yellow “eye”, reported also as pure white, tube 13-25 
mm long, bulging around the middle, lobes obliquely elliptic, 12-38 x 8-15 mm, 1.4-3 
times as long as wide, glabrous outside, pubescent in upper half of tube inside; stamens 
inserted at 6.5—15 mm from the base of corolla tube, anthers 2—4 x 1.2—2 mm; ovary 1.2—2 
mm long, style and pistil head 8-12 mm long. Fruits ripening red, subglobose to ellipsoid, 
4.7-11 x 3.7-11 cm. 


Distribution. From Sri Lanka to New Caledonia. In Borneo, scattered in Sabah (e.g., SAN 
77677, SAN 79630, SAN 80643, SAN 126139, and SAN 127068), Sarawak (e.g., Clemens 
21214, S 18153, S 18575, S 33601, and S 40189), Brunei (e.g., BRUN 5174, BRUN 16175, 
BRUN 15946, BRUN 5069, and BRUN 3104), and Kalimantan (e.g., Winkler 3433). 
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Fig. 3. Cerbera odollam. A, leafy twig; B, intrapetiolar stipule-like flap; C, part of inflorescence; 
D, fully open flower; E, partially open flower; F, longitudinal section of partially open flowcr; 
G, stamen; H, fruit; I, cross-section of fruit. (A-B and H from SAN 80643, C from Clemens 
21214, D-G from § 18575, 1 from FA 8.) 
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Ecology. In, or on the edge of, mangrove and riverine forests. 


Uses. Very commonly planted as a roadside tree and in gardens. Also used medicinally in a 
bath after childbirth. 


3. DYERA Hook.f. 


(W. Thiselton Dyer, 1843-1928, an English botanist) 
jelutong (preferred name) 


J. Linn. Soc. 19 (1882) 293; King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 442; Ridley, FMP 2 
(1923) 344; Monachino, Lloydia 9 (1946) 174; Backer & Bakhuizen f, FJ 2 (1965) 227; Smythies, 
CST (1965) 20; Whitmore, TFM 2 (1973) 13; Cockburn, TS 1 (1976) 18; Anderson, CLTS (1980) 148; 
Ashton, MNDTS 2 (1988) 28; Corner, WSTM 3rd. edition 1 (1988) 154; Whitmore, Tantra & Sutisna, 
CLK 1 (1990) 25; Kessler & Sidiyasa, TBSA-EK (1994) 53; PROSEA 5, 2 (1995) 225, PROSEA 18 
(2000) 65; Coode et al. (eds.), CLBD (1996) 26; Argent et al. (eds.), MNDT-CK 1 (1997) 81; 
Middleton, Fl. Thailand 7 (1999) 36. 


Trees, often growing to enormous size; trunk columnar; buttresses absent; white latex 
present in all plant parts. Twigs usually strongly longitudinally ribbed when young, 
occasionally weakly so. Intrapetiolar stipules more than 3 mm long. Leaves whorled; blade 
often weakly crenulate at margin, glabrous; petioles relatively long. Inflorescences of 
umbelliform or paniculate cymes, lax or somewhat congested in upper parts. Flowers: 
sepals with colleters inside, connate at base, lobes often of different sizes; corolla lobes 
overlapping to the left in bud, mature corolla platter-shaped, tube much shorter than the 
lobes, lobes oblong to lanceolate, more or less symmetrical, auriculate at the base on both 
sides, glabrous on both sides; stamens free from the pistil head, completely included in the 
corolla tube, filaments short and narrow, anthers lanceolate, base cordate, apex apiculate 
without long appendage, dehiscing laterally; disc annular, inconspicuous, adnate to the 
ovary; ovary apocarpous but carpels closely associated and appearing syncarpous, 
pubescent, with many ovules per carpel, style and pistil head short. Fruits of paired, 
divergent heavy and woody follicles, dehiscing at maturity. Seeds elliptic, flattened, with a 
broadly membranous wing. 


Distribution. Two species, distributed in S Thailand, Sumatra, Peninsular Malaysia, and 
Borneo. 


Ecology. In evergreen and swamp forests at relatively low altitudes. 


Uses. Formerly the latex of both species was an important ingredient for chewing gum. This 
led to overtapping, especially of Dyera polyphylla. This use has greatly diminished. The 
light and soft timber of jelutong is excellent for hand-carving and for making or 
manufacturing a variety of products requiring light, soft and light-colour (whitish) wood, 
e.g., pattern in foundry work, pencils, picture frames, wooden toys, clogs, ceilings, 
partitioning, matchsticks, match boxes, packing cases, etc. (For more details see PROSEA 
op. cit. (1995) 225, op. cit. (2000) 65). 


Note. The two species are very closely related and not always easy to distinguish. 
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Key to Dyera species 


Tree without pneumatophore roots; leaf apex mostly obtuse to shortly acuminate, rarely 
rounded; leaf base subcordate to rounded, rarely cuneate, not decurrent onto petiole........... 
pel sabe gedagh Uta dude Duda ves gous vere neat Pyetbd ans oene eee danuns Galata meotagedewteaniee 1. D. costulata 


Tree with pneumatophore roots; leaf apex emarginate, rarely rounded or apiculate; leaf base 
cuneate and decurrent onto petiole............. cece ce eeeeeene eens neta eneneneeeneens 2. D. polyphylla 


1. Dyera costulata (Miq.) Hook.f Fig. 4, Plate 1D. 
(Latin, costulatus = ribbed; possibly in reference to the ribbed twigs) 


J. Linn. Soc. 19 (1882) 293; King & Gamble op. cit. 443; Merrill, EB (1921) 498; Ridley op. cit. 
(1923) 345; Masamune, EPB (1942) 619; Monachino op. cit. 190; Browne, FTSB (1955) 60; Backer 
& Bakhuizen f op. cit. 227; Smythies op. cit. 21; Whitmore op. cit. 13; Cockburn op. cit. 19; 
Anderson op. cit. 148; Ashton op. cit. 32; Corner op. cit. 154; Whitmore, Tantra & Sutisna op. cit. 25; 
Kessler & Sidiyasa op. cit. 53; Turner, Gard. Bull. Sing. 47 (1995) 126; PROSEA op. cit. (1995) 229, 
op. cit. (2000) 65; Coode et al. (eds.) op. cit. 26; Argent et al. (eds.) op. cit. 83; Middleton op. cit. 36. 
Basionym: Alstonia costulata Miq., Fl. Ind. Bat. Suppl. (1861) 556. Lectotype (designated here): 
Diepenhorst HB 1114, Sumatra, Priaman (hololectotype U; isolectotypes K, L). Synonyms: A/stonia 
grandifolia Miq., op. cit. 555; A. eximia Miq., op. cit. 555; Dyera laxiflora Hook.f, Fl. Brit. Ind. 3 
(1882) 644, King & Gamble op. cit. 444, Ridley op. cit. 345. 


Tree to 80 m tall, to 300 cm diameter, sometimes with somewhat exposed roots but without 
knee-shaped pneumatophores. Bark dark grey, brown or black, peeling off evenly in small, 
squarish flakes bearing a dappled, somewhat rough appearance on the lower part; inner bark 
cream, pale grey or pale reddish. Sapwood cream or white. Twigs 3.5-9 mm diameter, 
glabrous. Stipules 3—6 mm long. Leaves in whorls of 4—8, coriaceous to papery, glabrous 
on both surfaces; blade obovate, oblong or elliptic, 5.5—42 x 1.8-14 cm, 1.6—4.3 times as 
long as wide, base subcordate to rounded, rarely cuneate, not decurrent onto petiole, 
margin crenulate or weakly crenulate, apex obtuse, short-acuminate or rarely rounded; 
midrib sunken to slightly raised above; lateral veins 12—24 pairs, forming 45—80° angle with 
the midrib, clearly distinguishable from the intercostal venation, prominent or flat above, 
prominent below; intercostal venation reticulate or subscalariform, prominent on both sides; 
petiole 2—6.2 cm long, glabrous. Inflorescences arranged in whorls, 4-18 cm long, 
glabrous, many-flowered; peduncles 2.5—9.2 cm long. Flowers: pedicels 1.5—6.5 mm long; 
sepals ovate or orbicular, 1-3 x 0.8-2 mm, 1-1.5 times as long as wide, apex rounded to 
acute, ciliate or not, glabrous; corolla white, yellowish green or pinkish yellow, tube 1.1—3 
mm long, glabrous on both sides, lobes 3-9 x 1.2-2.3 mm, 1.7—4.4 times as long as wide, 
glabrous on both sides; stamens inserted at 0.5—0.6 mm from the base of corolla tube, 
anthers 1.1-1.4 x 0.4-0.5 mm, 2.7—3 times as long as wide, exserted 0-—0.8 mm from 
corolla throat; ovary 0.3—0.6 mm long, style 0—0.2 mm long; pistil head 0.5—0.7 mm long. 
Fruits 18-40 x 2.5—4 cm. Seed grains c. 2.5 x 1.5 cm, including wings c. 5 x 2 cm. 


Vernacular name. Sabah and Sarawak—jelutong bukit (preferred name). 

Distribution. S Thailand, Sumatra, Peninsular Malaysia, and Borneo. In Borneo, common 
in Sabah (e.g., SAN 28098, SAN 36768, SAN 49557, SAN 55688, and SAN 84691), Sarawak 
(e.g., S 3565, S 28738, S 37551, S 65627, and S 68565), Brunei (e.g., BRUN 3152, Wong 
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Fig. 4. Dyera costulata. A, flowering leafy twig; B, flower bud; C, open flower; D, longitudinal 
section of open flower; E, stamens showing attachment to corolla tube; F, longitudinal section 
of gynoecium; G, fruit; H, seed. (A from § 37571, B-F from FMS 7999, G-H from KLU 
1355.) 
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WKM 252, Ashton 1107, and Tan 87), and Kalimantan (e.g., bb. 16255, bb. 16962 and bb. 
18246). 


Ecology. In both open areas and forest where it can be a large emergent tree, at altitudes to 
1220 m. 


2. Dyera polyphylla (Miq.) Steenis 
(Greek, poly- = many, phullon = leaf; with many leaves) 


Blumea 14 (1967) 316; Cockburn op. cit. 20; Anderson op. cit. 148; Ashton op. cit. 32; Whitmore, 
Tantra & Sutisna op. cit. 25; PROSEA op. cit. (1995) 230, op. cit. (2000) 65; Argent et al. (eds.) op. 
cit. 83. Basionym: Alstonia polyphylla Miq. op. cit. 556. Lectotype (designated here): Teijsmann HB 
3212, Sumatra, Bangka, Jebus (hololectotype U; isolectotype L). Synonyms: Dyera lowii Hook.f, op. 
cit. 293, Merrill op. cit. 498, Masamune op. cit. 619, Monachino op. cit. 194, Browne op. cit. 63, 
Smythies op. cit. 21, Coode et al. (eds.) op. cit. 26; D. borneensis Baill., Bull. Soc. Linn. Paris, 1 
(1888) 751, Merrill op. cit. 498, Masamune op. cit. 619. 


Tree to 60 m tall, to 200 cm diameter; knee-shaped pneumatophore roots chocolate brown, 
lenticellate. Bark chocolate-brown or greyish brown with corky paler lenticels and 
horizontal ridges; inner bark cream. Sapwood cream. Twigs 11—14 mm diameter, glabrous. 
Stipules 4.5—5 mm long. Leaves in whorls of 6-8, coriaceous or subcoriaceous; blade 
obovate, 4-24 x 2.3-10.7 cm, 1.7—2.9 times as long as wide, base cuneate, decurrent onto 
petiole, margin not crenulate or only weakly so, apex emarginate, retuse, or, more rarely, 
rounded, obtuse or apiculate; midrib flat or slightly raised above; lateral veins 17—32 pairs, 
with 3-12 mm spacing, forming 65—75° angle with the midrib, more or less straight to 
curved-ascending, slightly prominent or flat above, not prominent below; intercostal 
venation reticulate to somewhat scalariform, not prominent on both sides; petiole 2.1—4.5 
cm long. Inflorescences arranged in whorls, 8.5—14 cm long, glabrous; peduncles 4-11 cm 
long. Flowers: pedicels 1.5—3 mm long; sepals ovate to orbicular, 1-1.4 x 1-1.4 mm, 
0.9-1.2 times as long as wide, apex rounded or obtuse, not ciliate, glabrous; corolla tube 
1-3 mm long, glabrous or slightly pubescent below stamens inside, glabrous outside, lobes 
1.8—4 x 1-1.7 mm, 1.4—3 times as long as wide, glabrous on both sides, not ciliate; stamens 
inserted at 0.5—-0.6 mm from the base of corolla tube, filaments c. 0.3 mm long, anthers 
0.8-1.5 x 0.3-0.4 mm, 2.7—3.8 times as long as wide, exserted 0.1—-0.8 mm from corolla 
throat; ovary 0.5—0.9 mm long, style 0-0.1 mm long; pistil head c. 0.5 mm long. Fruits 
22-30 x 1.8-4 cm. Seed grains 1.8—2 x 0.8—1.2 mm, including wings 3.7—4.5 x 1.2—-1.5 
mm. 


Vernacular name. Sabah and Sarawak—jelutong paya (preferred name). 


Distribution. Sumatra and Borneo. In Borneo, locally common in Sabah (e.g., SAN 22297, 
SAN 36671 and SAN 130247), Sarawak (e.g., Haviland 2170, KEP 10816, KEP 79326, S 
9750, and S 58063), Brunei (e.g., BRUN 16911, FMS 30549, Van Niel 3966, Watson 39633, 
and Kamaruddin KMS 2406), and Kalimantan (e.g., bb. 18112, bb. 28079, bb. 29444, bb. 
35355, and bb. 19973). 


Ecology. Peat swamp forest at low altitude, frequently in association with Alstonia 
pneumatophora. 
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4. KIBATALIA G.Don 


(from a Sundanese name—A4i batali) 


Gen. Syst. 4 (1837) 86; Backer & Bakhuizen f, FJ 2 (1965) 238; Whitmore, TFM 2 (1973) 16; 
Anderson, CLTS (1980) 149; Rudjiman, Agric. Univ. Wag. Pap. 86-5 (1986) 36; Ashton, MNDTS 2 
(1988) 33; Whitmore, Tantra & Sutisna, CLK 1 (1990) 25; PROSEA 5, 3 (1998) 313, PROSEA 12, 2 
(2001) 322; Middleton, Fl. Thailand 7 (1999) 90; Beaman et al., PMK 4 (2001) 107. Synonyms: 
Hasseltia Blume, Bijdr. Fl. Ned. Ind. 15 (1826) 1045; Kickxia auct. non Dumortier: Blume, Rumphia 
4 (1848) 25. 


Trees or large shrubs with white latex in all parts. Twigs sparsely lenticellate, often 
transversely fissured. Leaves opposite, without a flap inside the base of petiole, uppermost 
pair not concealing apical bud; blade coriaceous; midrib prominent below; domatia present 
in the axils of lateral veins with the midrib or absent. Inflorescences with a very short 
peduncle; flowers laxly fascicled. Flowers often distinctly 5-angled; sepals free except at 
the very base, ovate, with colleters inside; corolla lobes overlapping to the right in bud, 
mature corolla salver-shaped; stamens sessile or subsessile, anthers narrowly triangular, 
apex acute or acuminate, base sagittate, with sterile area, adnate to the pistil head, exserted 
from or included in the corolla tube; disk not as high as ovary, 5-lobed, glabrous; ovary of 
two separate carpels united into a common style, ovules numerous, style filiform; pistil head 
conical or ovoid. Fruits of paired follicles, narrowly ellipsoid or cylindrical, lenticellate or 
not. Seeds consisting of seed grain and a long basal beak with coma; hairs of coma directed 
towards apex of follicle. 


Distribution. About 15 species, distributed in SE Asia and Malesia. Two species in Sabah; 
4 species in Sarawak. 
Key to Kibatalia species 


1. Lateral veins to 7 pairs; corolla tube mostly less than 10 mm long.........3. K. maingayi 
Lateral veins 8 pairs or more; corolla tube mostly more than 10 mm long................. 2 


2. Intercostal venation obscure; blade 3—6.1 times as long as wide; corolla lobes more than 


3.5 times as long aS Wide.......... cece cece cee ce ene ne eee eeeene eee eneneeneeer es 2. K. borneensis 
Intercostal venation clearly visible; blade 1.7—3.8 times as long as wide; corolla lobes 
less than 3.5 times as long as Wide........ 0... c cece cee e cence eee ence eens ene ene tees eeeaeeeas 3 
3. Domatia absent on leaves below; stamens included........................065 1. K. arborea 
Domatia present on leaves below; stamens exserted................ecceeeeeeeees 4. K. villosa 


1. Kibatalia arborea (Blume) G.Don 
(Latin, arboreus = tree-like; the growth habit) 


Gen. Syst. 4 (1837) 86; Blume op. cit. (1848) 26; Woodson, Philip. J. Sci. 60 (1936) 226; Backer & 
Bakhuizen f op. cit. 238; Anderson op. cit. 149; Rudjiman op. cit. 43; PROSEA op. cit. (1998) 313, 
op. cit. (2001) 323; Middleton op. cit. (1999) 91; Beaman et al. op. cit. 107. Basionym: Hasseltia 
arborea Blume op. cit. (1826) 1046. Lectotype (Rudjiman, 1986): Blume s.n. (= RHL Sheet No. 
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Fig. 5. Kibatalia maingayi. A, flowering leafy twig; B, flower bud; C, longitudinal section of 
flower bud; D, open flower; E, pistil showing anther attachment; F, fruit with one of the two 


follicles dehiscing; G, seed. (A-E from § 45637, F-G from FA /306.) 
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25250255), Java, Bogor, Cihampea (hololectotype L; isolectotypes M, W). Synonym: Kickxia 
arborea (Blume) Blume, FI. Jav. Ins. (1828) 7. 


Tree to 45(—65) m tall, to 100 cm diameter; bole straight with short buttresses. Bark grey, 
grey-brown, dark brown or black; inner bark white, light orange or greenish. Sapwood 
white or pale yellow. Leaves coriaceous or papery; blade elliptic, less often obovate, 9.7— 
26(—35) x 3.5-13 cm, /.7—2.5 times as long as wide, base rounded to cuneate, apex acute, 
acuminate or obtuse; domatia absent; lateral veins 11-18 pairs; intercostal venation clearly 
visible; petiole 5—14(-30) mm long. Inflorescences lax, 8-10 cm long, 1—2-flowered; 
peduncles 2-5 mm long. Flowers: pedicels 3-5 mm long; sepals 4-7 x 2-3 mm, obtuse, 
acute to acuminate at apex, glabrous outside; corolla white or creamy, tube 24—45 mm long, 
lower part 10-15 mm long, upper part 12—25(—-40) mm long, glabrous, lobes 2.3—3.2 times 
as long as wide, elliptic or narrowly obovate, 30-40 x 10-18 mm, glabrous or pubescent on 
both sides; stamens included, inserted at 7-19 mm from the base of corolla tube, anthers 6—7 
x 1-2 mm; disk cup-shaped, 2-3 mm high, obscurely 5-lobed; ovary 2.5-4 mm high, 
glabrous, style 1-1.9 cm long; pistil head 1-3 mm long. Fruits pendulous, 25-85 = 1—2.5 
cm. Seed grains 28-35 x 2—3.5 mm, beak glabrous for c. 5 cm with an apical coma for 3-8 
cm; coma hairs 2-10 cm long. 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Borneo, Java, Sulawesi, and the 
Philippines (Palawan Is.). In Borneo, scattered in Sabah (e.g., SAN 17287, SAN 25131, SAN 
30296, SAN 107853, and SAN 133833), rare in Sarawak (e.g., Richards 1307). 


Ecology. Lowland forest at altitudes to 500 m. 


Uses. Used with great care as a tonic against internal parasites in Java. 


2. Kibatalia borneensis (Stapf) Merr. 


(of Borneo) 


Philip. J. Sci. 17 (1920) 309; Anderson op. cit. 149; Rudjiman op. cit. 50; Ashton op. cit. 33; 
Whitmore, Tantra & Sutisna op. cit. 26. Basionym: Kickxia borneensis Stapf. in Hooker, Icon. Pl. ser. 
4, 27 (1901) ¢. 2693, Merrill, EB (1921) 501. Type: Lobb s.n., Sarawak (holotype K). Synonym: 
Kibatalia villosa Rudjiman op. cit. 82, p.p. (excluding the type). 


Shrub or small tree to 5 m tall. Bark dark brown. Leaves coriaceous; blade elliptic, oblong 
or slightly obovate, 9-20 x 2.4-6 cm, 3-6./ times as long as wide, base cuneate, apex 
acuminate to caudate; domatia present, rarely absent; /ateral veins 8—11(-—15) pairs; 
intercostal venation mostly obscure; petiole 5—20 mm long. Inflorescences lax, 5-8 cm 
long, 1—2-flowered, glabrous; peduncles c. 2 mm long. Flowers: pedicels c. 5 mm long; 
sepals narrowly ovate, 4-7.5 x 2—2.5 mm, 2-3.8 times as long as wide, apex acuminate; 
corolla white, tube (20-)30-37 mm long, lower part (11—)15—-18 mm long, upper part (8- 
)15—20 mm long, glabrous outside, pubescent inside, lobes 3.7—4.2 times as long as wide, 
narrowly elliptic, (15—)30—36 x (5—)8—-9 mm, glabrous on both sides or with few hairs at 
base inside; stamens included, inserted at 19-22 mm from the base of corolla tube, anthers 
5-5.5 x 1-1.5 mm; disk ring-shaped, c. 0.5 mm high, obscurely 5-lobed; ovary 2-4 mm 
high, glabrous, style c. 18 mm long; pistil head 1-2 mm long. Fruits very narrowly 
cylindical, 10-30 x 0.4—0.6 cm. Seeds with a coma all over; grains 18—20 x 2-3 mm, beak 
3-11 mm long; coma hairs 15—30 mm long. 
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Vernacular name. Sarawak—pulai ucong (preferred name). 


Distribution. Endemic in Borneo. Known only from Sarawak (e.g., S 12251, S 12954, S 
13052, S 24323, and S 27076). 


Ecology. Swamp or kerangas forest at low altitude. 


3. Kibatalia maingayi (Hook.f) Woodson Fig. 5. 
(A.C. Maingay, 1836-1869, British physician and botanist, sometime jail-warden in 
Malacca, Peninsular Malaysia) 


Philip. J. Sci. 60 (1936) 213; Whitmore op. cit. 18; Anderson op. cit. 149; Ashton op. cit. 36; 
Rudjiman op. cit. 69; Whitmore, Tantra & Sutisna op. cit. 26; PROSEA op. cit. (1998) 315; Middleton 
op. cit. 92. Basionym: Vallaris maingayi Hook,f, Fl. Brit. Ind. 3 (1882) 651, King & Gamble, J. As. 
Soc. Beng. 74, 2 (1907) 461, Ridley, FMP 2 (1923) 351. Lectotype (Rudjiman, 1986): Maingay 2948 
(= Kew Distr. 1084), Peninsular Malaysia, Malacca (hololectotype K; isolectotypes K, L). Synonyms: 
Paravallaris maingayi (Hook,f:) Kerr, Fl. Siam. En. 2 (1939) 456; Holarrhena daronensis Elmer, 
Leafl. Philip. Bot. 4 (1912) 1455; Vallaris daronensis (Elmer) Merr., Philip. J. Sci., Bot. 10 (1915) 70; 
Kibatalia daronensis (Elmer) Woodson op. cit. 218. 


Tree to 40 m tall, to 120 cm diameter, sometimes with buttresses. Bark smooth or rough, 
pale brown, dark grey or whitish; inner bark pale yellow, less often brown. Leaves 
coriaceous, glabrous; blade narrowly to broadly elliptic, 3.5-14 =< (1-)2-6 cm, 2.1-4.75 
times as long as wide, base cuneate or decurrent onto petiole, apex acuminate or subcaudate; 
domatia absent or present, if present, with or without hairs; lateral veins 4-7 pairs; 
intercostal venation obscure; petiole 2-10 mm long. Inflorescences congested, 1.5—2.5 cm 
long, 4—25-flowered; peduncles 1-3 mm long. Flowers: pedicels 7—12(-15) mm long; 
sepals acute or acuminate at apex, 1.5—3 x 1-2 mm, glabrous or, rarely, pubescent; corolla 
white or pale yellow, tube 5—8(—10) mm long, lobes obovate or ovate, rarely elliptic, 6-12 x 
3-7 mm, 1.4-2.3 times as long as wide, sparsely to densely pubescent on both sides; 
stamens exserted, inserted at 5—8(—10) mm from the base of corolla tube, anthers 2—2.5(—3) 
x 0.75—-1 mm; disk ring- to cup-shaped, 0.5-1.5 mm high, 5-lobed; ovary 1-2 mm high, 
style 4.5—6.5(—9) mm long; pistil head to 1 mm long. Fruits very narrowly cylindrical, 8-50 
x 0.4-0.6 cm. Seed grains 20-35 x 1.5—3 mm, beak glabrous for 5-10 mm, bearing an 
apical coma for 0-65 mm; coma hairs 10-80 mm long. 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Borneo, and the Philippines 
(Mindanao). In Borneo, very local in Semengoh FR, Sarawak (e.g., Carroll 1185, S 12725, 
S 13953, S 15637, and S 37185) and in Kalimantan (e.g., Kostermans 6698, Kostermans 
10051, Kostermans 10689, and Rudjiman 242). 


Ecology. In lowland and lower montane forests. 


4. Kibatalia villosa Rudjiman 
(Latin, villosus = villous; referring to the densely hairy corolla mouth) 


Agric. Univ. Wag. Pap. 86-5 (1986) 82, p.p. (excluding some of the paratypes); PROSEA op. cit. 


(1998) 315. Type: Rudjiman 266, Borneo, S Kalimantan, Kuala Barito, Bambangin (holotype BO; 
isotypes BO, L, WAG). 
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Tree to 30 m tall, to 70 cm diameter. Bark smooth; inner bark brown. Sapwood pale 
yellow. Leaves coriaceous, glabrous; blade elliptic to slightly obovate, 8-18 x 3.6—7.5 cm, 
1.2-3.1 times as long as wide, base cuneate, apex acute to acuminate, less often obtuse or 
caudate; domatia consisting of pits; lateral veins 8-12 pairs; intercostal venation clearly 
visible below, perpendicular to midrib and oblique to lateral veins; petiole 5-15 mm long. 
Inflorescences congested, 8—25-flowered, 2.5—2.75 cm long; peduncles 1-5 mm long. 
Flowers: pedicels 10-12 mm long, glabrous or sparsely puberulent near base; sepals acute 
at apex, 1.75-4.5 x 1.5—2 mm, glabrous or sparsely puberulent; corolla white or yellowish 
green, tube (9-)11—-14 mm long, lobes 0.9-2 times as long as wide, narrowly elliptic or 
elliptic, 7-9 x 4.5—-7.5(-10) mm, outside glabrous, inside glabrous at base, pubescent at top 
of tube and inside of lobes; stamens exserted, inserted at 10-12 mm from the base of corolla 
tube, anthers 3 x 1—1.5 mm; disk ring- to cup-shaped, 1-2 mm high; ovary 2-3 mm high, 
style 8-11 mm long; pistil head 1.5—-2 mm long. Fruits narrowly spindle-shaped, 18.5—22.5 
x 0.8-0.9 cm. 


Distribution. Peninsular Malaysia and Borneo. In Borneo, uncommon in Sabah (e.g., S4N 
61372 and SAN 118479), Sarawak (e.g., Haviland 3050, S 12954 and S 23014), Brunei (e.g., 
Davies & Othman A 1369), and Kalimantan (e.g., bb. 18491 and Kostermans 5585). 


Ecology. Swamp to lower or montane forests, often on limestone, at altitudes to 1200 m. 


5. KOPSIA Blume, nom. cons. 


(J. Kops, 1765-1849, a Dutch botanist) 


Cat. (1823) 12; King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 429; Ridley, FMP 2 (1923) 336; 
Sleesen, Fl. Mal. Misc. Rec. 1 (1959) 1; Backer & Bakhuizen f,, FJ 2 (1965) 232; Markgraf, Blumea 
20 (1972) 416; Whitmore, TFM 2 (1973) 18; Anderson, CLTS (1980) 149; Ashton, MNDTS 2 (1988) 
36; Corner, WSTM 3rd. edition 1 (1988) 155; Sévenet et al., J. Ethnopharm. 41 (1994) 147; Coode et 
al. (eds.), CLBD (1996) 27; Middleton, Fl. Thailand 7 (1999) 60; Beaman et al., PMK 4 (2001) 108. 


Shrubs or small trees. Leaves opposite, uppermost pair more or less concealing terminal 
bud, without domatia below, with a large interpetiolar ridge and glands in the axils; blade 
coriaceous. Inflorescences cymose, sometimes raceme-like or cinninate-like in appearance 
due to aborting flowers; bracts persistent. Flowers: sepals free except at base, without 
colleters inside; corolla lobes overlapping to the right in bud, mature corolla salver-shaped, 
white or pink, sometimes with a coloured “eye”, lobes oblong or obovate, acute to rounded; 
stamens free from the pistil head, completely included in the corolla tube, filaments short 
and narrow, anthers narrowly ovate, base cordate, apex acute, fertile for the entire length; 
disk of 2 narrow lobes; ovary of 2 separate carpels united into a common style, glabrous or 
pubescent, 2 ovules per carpel, style filiform with a collared style head. Fruits drupes, 
solitary or paired, often with an appendage on one side, this sometimes hooked. Seeds 
simple, ovoid, flattened. 


Distribution. About 22 species in E Asia, through Malesia to the W Pacific and N 
Queensland. Six species in Sabah and Sarawak. 


35 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 


Key to Kopsia species 


1. Inflorescence delicate with clear internodes; corolla tube less than 20 mm long............ 
nas eae hias Pew adaaenb Lannea ds ee ss Ghee a hate rworete ede ena aleaniees pleads ggeaua ss erenees 5. K. tenuis 
Inflorescence not delicate, with or without clear internodes; corolla tube more than 20 
mm long, if less than 20 mm then inflorescence congested.................eeeeeeeeeeeeeneees 2 


2. Leaves elliptic or oblong with lateral veins forming 40—60° angle with the midrib; 
inflorescence with a robust peduncle and long branches with closely spaced flowers, 
only one: open atia time: fees eens rinsaee Maeieies Moceiads etelenetereliees 4. K. rajangensis 
Leaves variable with lateral veins forming (55—)60—80° angle with the midrib; 
inflorescence variable but if lateral veins angle is less than 60° then inflorescence short 


EETU(GIAR 0) 16 <t<1 oy 6 Eee ie eT en 3 
3. Sepals mostly acute, more rarely obtuse; fruit without an appendage....... 1. K. arborea 
Sepals rounded to obtuse at apex; fruit with an appendage on one side...............0.665 4 


4. Inflorescence axes mostly robust, pedicels 2.8—5.2 mm long; lateral veins 23—43 pairs... 

K. sleeseniana Markgr. 
(E.H.L. Timmerman-van der Sleesen, a Dutch botanist) 
Blumea 20 (1972) 421; Sévenet et al. op. cit. 161. Type: Haviland 3046, Borneo, Sarawak, 
Bintulu district (holotype SING; isotypes K, L, SAR). Synonym: Kopsia sp., Sleesen op. cit. 
(1959) 15, Ashton op. cit. 39. 
Shrub to 2 m tall. Twigs glabrous, not lenticellate, terete or weakly angled. Leaves 
papery to subcoriaceous, glabrous; blade elliptic or oblong, 8.5—21.5 x 3.6-7.8 cm, 
2.2-5 times as long as wide, base rounded to cuneate, apex caudate or long 
acuminate with a blunt tip; midrib shallowly sunken or raised and with a central 
groove above; lateral veins 23—43 pairs, forming c. 70° angle with the midrib, with 
2-9 mm spacing, prominent on both sides, intramarginal vein straight or only 
weakly looped, distant from or right at margin; petiole 7-12 mm long, glabrous. 
Inflorescences dichasial, higher order branching is not opposite but alternate, 6— 
10.2 cm long with axes 2.2—7.5 cm long, glabrous; peduncles 0.6—4.5 cm long, 1.4— 
2.2 mm diameter, glabrous. Flowers: pedicels 2.8-5.2 mm long, glabrous; 
bracteoles absent; sepals ovate, 1.3-1.6 x 1-1.6 mm, 1-1.3 times as long as wide, 
apex rounded or obtuse, ciliate, glabrous on both sides; corolla completely white, 
tube 26.5—32 mm long, 1.9—2.6 mm wide, 1.6—2.1 times as long as lobes, 18.7—20.4 
times as long as calyx, lobes narrowly elliptic or oblong, 13.2—-20 x 3.3-6 mm, 
3.3-4 times as long as wide, apex obtuse, not ciliate, glabrous on both sides; 
stamens inserted at c. 22 mm from the base of corolla tube, anthers c. 2.4 x 0.8 
mm, c. 3 times as long as wide, c. 1.1 mm from corolla throat; disk awl-shaped, c. 
0.8 mm long, apex acuminate, glabrous, c. 0.7 times as long as ovary; ovary c. 1.2 
mm high, densely pubescent on top, style c. 19.4 mm long; pistil head c. 0.9 mm 
long. Fruits flattened oblique ellipsoid with a blunt hooked spur, 16-17 x 7 x 4 
mm, densely puberulent. 
Only known from Sarawak, around Bintulu and in Similajau NP (e.g., Haviland 
3046, S 40133, S 65629, and S 65651). Lowland mixed dipterocarp and beach 
forests at altitudes to 80 m. 

Inflorescence axes mostly not robust; pedicels 1.2-2.5 mm long; lateral veins 9-24 

Pals acl tenes ch tiag Eda gto ha ad eee as eh ee ee 5 
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5. Inflorescences more than 10 cm long, densely puberulent................. 2. K. dasyrachis 
Inflorescences less than 10 cm long, glabrous to densely puberulent.....3. K. pauciflora 


1. Kopsia arborea Blume 
(Latin, arboreus = tree-like; the growth habit) 


Cat. (1823) 13; Sleesen op. cit. (1959) 9; Backer & Bakhuizen f op. cit. 232; Markgraf op. cit. 419; 
Ashton op. cit. 37; Sévenet et al. op. cit. 149; Middleton op. cit. (1999) 61; Beaman et al. op. cit. 108. 
Type: Blume s.n. (= RHL Sheet No. 898110313), Java, Mt. Salak (holotype L). Synonyms: Kopsia 
longiflora Merr., Philip. Gov. Lab. Bur. Bull. 29 (1905) 47; K. scortechinii King & Gamble op. cit. 
431, Ridley op. cit. (1923) 337, Whitmore op. cit. 20, Tumer, Gard. Bull. Sing. 47 (1995) 127; K. 
laxinervia Merr., Philip. J. Sci. Bot. 13 (1918) 55; K. lancibracteolata Merr., Philip. J. Sci. 23 (1923) 
262. (For further synonymy, cf: Middleton op. cit. (1999) 61). 


Tree to 14 m tall, to 10 cm diameter. Bark grey; inner bark pale brown. Twigs glabrous or 
sparsely puberulent when young, sparsely lenticellate or not. Leaves subcoriaceous to 
coriaceous, glabrous; blade elliptic, 4.5-30.5 x 1.4-12 cm, 1.9-5.7 times as long as wide, 
base acute or cuneate, apex caudate to acuminate with a blunt tip; midrib sunken or raised 
and with a central groove above; Jateral veins forming 60—65° angle with the midrib, 9-18 
pairs, with 4-13 mm spacing, prominent on both sides; intramarginal vein strongly looped; 
petiole 3-10 mm long, glabrous. Inflorescences dichasial, 4.8-15.3 cm long, glabrous to 
sparsely puberulent; peduncles 0.7—8.1 cm long, glabrous or puberulent in upper parts. 
Flowers: pedicels 0-5 mm long, glabrous to densely puberulent; sepals ovate, lanceolate or 
oblong, 1.8—6.3 x 0.6-1.9 mm, 1-3.7 times as long as wide, apex acute, more rarely obtuse, 
ciliate, glabrous to sparsely puberulent outside; corolla completely white, tube 20.5-35 mm 
long, 1.6—2.2 mm wide, lobes elliptic or oblong, apex rounded to obtuse, 7—21.5 x 3.4—6.5 
mm, 1.6—4.4 times as long as wide, inside glabrous or sparsely pubescent in upper quarter, 
outside glabrous; stamens inserted at 18—32.3 mm from the base of corolla tube, anthers 
1.2-1.7 x 0.5-0.8 mm, 2—3.4 times as long as wide, 0.1—1.4 mm from corolla throat; disk 
oblong, hourglass-shaped, or awl-shaped, apex shape variable and often quite complex 
ranging from simply acuminate to rounded to horizontally V-shaped and flat on top or 
horizontally V-shaped and retuse on top, 0.7—2.1 mm long, glabrous, 1.1—1.9 times as long 
as ovary; ovary 0.9—1.2 mm high, glabrous to sparsely pubescent all over, style 18—25 mm 
long; pistil head 0.8—1.1 mm long. Fruits without a hooked appendage, oblique ellipsoid or 
subglobose, 14—42.4 x 5.5-15.5 x 8-22 mm, glabrous, blue-black. 


Distribution. India (Andaman Is.), Myanmar and S China through Indo-China and Malesia 
to N Queensland. In Borneo, scattered in Sabah (e.g., Andau 848, Bakia 235, Lugas 1409, 


SAN 126903, and SAN 131248), Sarawak (e.g., S 16033 and S 40186) and Kalimantan (e.g., 
Kostermans 7673 and Laman et al. TL 594). 


Ecology. In a wide variety of forest types and soil types at altitudes to 1500 m. 


2. Kopsia dasyrachis Rid. 
(Greek, dasy- = thickly hairy, rachis = rachis; the hairy peduncle) 


Bull. Misc. Inform. Kew (1934) 123; Masamune, EPB (1942) 620; Sleesen op. cit. (1959) 8; Markgraf 
op. cit. 424; Sévenet et al. op. cit. 151. Type: Arsat 1211, Borneo, Sabah, Lukan (holotype K). 
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2mm 





2 mm 





Fig. 6. Kopsia pauciflora var, mitrephora. A, fruiting leafy twig; B, part of inflorescence; C, 
open flower; D, longitudinal section of open flower; E, longitudinal section of flower showing 
gynoecium,; F, stamen; G, dehiscing fruit. (A and G from SAN 4065, B-F from SAN &9338.) 
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Tree to 10 m tall, to 15 cm diameter. Bark grey or yellow, smooth; inner bark white. Twigs 
glabrous, sparsely lenticellate, weakly winged. Leaves subcoriaceous to coriaceous, 
glabrous; blade elliptic, 6.5—24.5 x 2-10.2 cm, 2.1—-3.3 times as long as wide, base acute to 
cuneate, apex long-acuminate with a blunt tip; midrib shallowly sunken or raised and with a 
central groove above; /ateral veins 9-16 pairs, with 6-18 mm spacing, forming 65—70° 
angle with the midrib, prominent to sunken above, prominent below; intramarginal vein 
straight, weakly or strongly looped, inset from margin; petiole 5-7 mm long, glabrous. 
Inflorescences terminal with dichasial branching followed by cincinnate branches and then 
compact dichasial inflorescence ends, /0.7—15.2 cm long with axes 3.7—16 cm long, densely 
puberulent, peduncles 2.7-9.3 cm long, 1.9-2.3 mm diameter, puberulent. Flowers: 
pedicels c. 1.2 mm long, densely puberulent; sepals oblong, 2.3—3.7 x 1.4—2.2 mm, 1.6—1.75 
times as long as wide, apex rounded to obtuse, ciliate, densely puberulent outside; corolla 
completely white, tube 22-35 mm long, c. 1.4 mm wide, lobes elliptic, apex rounded, 16-28 
x 6.2—-7 mm, 2.64 times as long as wide, ciliate only at lobe base, glabrous on both sides; 
stamens inserted at 19-21 mm from the base of corolla tube, anthers 1.9—2.6 x 0.5—0.6 mm 
wide, 3.8-4.6 times as long as wide, 5.2-5.8 mm from corolla throat; disk awl-shaped, 
narrowly deltoid or lanceolate, apex acuminate, 1.1—1.5 mm long, glabrous, 0.9-1.7 times as 
long as ovary; ovary 0.9-1.5 mm high, densely pubescent on top or densely pubescent all 
over, style 17-20 mm long; pistil head 1.1—-1.4 mm long. Fruits 12-17 <x 5.4-6 x 7-10 mm, 
sparsely puberulent; spur blunt, hooked, 3.5—6 mm long. 


Distribution. Endemic in Borneo and currently only known from Sabah (e.g., SAN 2249], 
SAN 22492, SAN 23377, SAN 60023, and SAN 67340), where it is locally fairly common. 


Ecology. Mostly in lowland mixed dipterocarp forest, generally on well drained soils, at 
altitudes to 900 m. 


3. Kopsia pauciflora Hook.f Fig. 6, Plate 1E. 


(Latin, pauci- = few, florus = flower; with few-flowered inflorescence) 


FI. Brit. Ind. 3 (1882) 639; Ridley op. cit. (1923) 337; Sleesen op. cit. (1959) 14; Whitmore op. cit. 19; 
Markgraf op. cit. 422; Ashton op. cit. 38; Sévenet et al., op. cit. 160; Turner op. cit. 127. Type: 
Maingay Kew Distr. 1056, Peninsular Malaysia, Johore, Mt. Ophir (holotype K; isotype L). 
Synonyms: Kopsia parvifolia Merr., Philip. J. Sci. 29 (1926) 412, Sleesen op. cit. (1959) 8, Sévenet et 
al. op. cit. 160, Beaman et al. op. cit. 108; K. caudata Merr., PEB (1929) 254, Sévenet et al. op. cit. 
150, Coode et al. (eds.) op. cit. 27; K. caudata Merr. var. glabra Merr. op. cit. (1929) 255, Sévenet et 
al., op. cit. 151; K. alba Ridl. ex Henderson, Gard. Bull. S. S. 5 (1930) 78, Sévenet et al., op. cit. 149, 
Turner op. cit. 127; K. lancifolia Markgr., op. cit. 425, Sévenet et al., op. cit. 156. 


Tree to 10 m tall, to 15 cm diameter. Bark grey, olive-brown or white, smooth; inner bark 
pale brown, straw-coloured or white. Twigs glabrous or sparsely puberulent, not lenticellate 
to densely lenticellate, weakly angled to markedly winged. Leaves subcoriaceous to 
coriaceous, glabrous or, rarely, puberulent on midrib on both sides, rarely also puberulent on 
major veins below; blade elliptic or oblong, 5—24 x 1.1-7.5 cm, 1.8-6.1 times as long as 
wide, base rounded to cuneate, apex caudate to shortly acuminate with a blunt tip; midrib 
shallowly to deeply sunken to raised and with a central groove above; /ateral veins 9-24 
pairs, with 2-14 mm spacing, forming (55-)65-80° angle with the midrib, prominent or flat 
above, prominent below; intramarginal vein straight to weakly or strongly looped, 
sometimes obscure; petiole 0-9 mm long, glabrous. Inflorescences dichasial or cincinnate, 
3.5-7 cm long with axes 0.5-—5 cm long, glabrous to densely puberulent; peduncles 0-1.8 
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cm long, 0.8—2 mm diameter, glabrous or puberulent. Flowers: pedicels 0.5-2.5 mm long, 
glabrous to densely puberulent; sepals ovate or oblong, 1.5—2.9 x 1-2.5 mm, 0.8—2 times as 
long as wide, apex rounded, ciliate or not, glabrous to densely puberulent on upper half 
inside; corolla completely white, white with a yellow eye, or white and green, tube 15-44 x 
1.1-2.8 mm, lobes elliptic, 9-33 x 3.5-19 mm, 1.7—4.1 times as long as wide, apex rounded 
or obtuse, ciliate or not, glabrous on both sides; stamens inserted at 3.5—33 mm from the 
base of corolla tube, anthers 1.7—2.8 x 0.4—-0.8 mm, 2.6—5.6 times as long as wide, 2.4—19 
mm from corolla throat; disk awl-shaped or deltoid, apex acute, acuminate, or irregularly 
toothed, 0.7—1.9 mm long, glabrous, 0.7—1.9 times as long as ovary; ovary 0.5-1.2 mm 
high, sparsely to densely pubescent, style 2.5—29.5 mm long; pistil head 0.5—1.3 mm long. 
Fruits falcate with a small blunt hooked spur on one side, sparsely puberulent, black when 
ripe, 12-18 x 2.5-6 x 6—9 mm; spur 3—5 mm long. 


Distribution. S Thailand, Sumatra, Peninsular Malaysia, Bomeo, and Java. 


Ecology. In primary or secondary evergreen forest, on a variety of soils, often on limestone, 
at altitudes to 700 m. 


Notes. In Sabah and Sarawak, two varieties (viz. var. mitrephora and var. pauciflora) are 
recognised. 


Key to varieties 


Corolla tube 25-44 mm long; stamens inserted at 22-33 mm from the base of corolla tube, 
anthers at 2.4-5 mm from corolla throat; style 20-29.5 mm long...............sceeeeeee nent eee ee 
var. pauciflora 
Tree to 10 m tall, to 15 cm diameter. Leaf blade elliptic; intramarginal vein usually 
straight or only weakly looped. Inflorescences dichasial or cincinnate. Flowers: corolla 
tube 25—44 mm long; stamens inserted at 22-33 mm from the base of corolla tube, 
anthers at 2.4—5 mm from corolla throat; style 20-29.5 mm long. 
Distribution as the species. In Sabah common (e.g., SAN 41227, SAN 49838, SAN 
80114, SAN 120372, and SAN 129966) but rare in Sarawak (e.g., Native Collector 21). 
Also occurring in Brunei (e.g., BRUN 310). 
Corolla tube 25—28.5 mm long; stamens inserted at 3.5—-15.5 mm from the base of corolla 
tube, anthers at 6.5—19 mm from corolla throat; style 2.5—-12.5 mm long...................000008 
var. mitrephora (Sleesen) D.J.Middleton 
(Greek, mitra = helmet, phora = bearing; referring to the fruit which is said to look like 
the helmets of ancient Greek soldiers) 
Gard. Bull. Sing. 55 (2003) 66. Type: Wood SAN 16118, Borneo, Sabah, Lahad Datu district, 
path between Sg. Sabahan and Sg. Dok (holotype L; isotype BRI. Basionym: Kopsia mitrephora 
Sleesen, Blumea 10 (1960) 136, Markgr., op. cit. 424, Whitmore op. cit. 19, Sévenet et al., op. 
cit. 159. 
Tree to 3 m tall. Leaf blade elliptic or oblong; intramarginal vein straight to strongly 
looped. Inflorescences dichasial. Flowers: corolla tube 15—28.5 mm long; stamens 
inserted at 3.5—15.5 mm from the base of corolla tube, anthers at 6.5-19 mm from 
corolla throat, style 2.5—12.5 mm long. 
Only known from Sabah (e.g., SAN 39373, SAN 51546, SAN 107254, SAN 124514, and 
SAN 141634). In primary and secondary forests at altitude to 600 m. 
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4. Kopsia rajangensis D.J.Middleton 
(of Rajang River, Sarawak) 


Gard. Bull. Sing. 55 (2003) 65. Type: Clemens & Clemens 21221, Borneo, Sarawak, Kapit district, 
Upper Rajang R. (holotype MO; isotypes A, BM, BO, K, NY, SAR). Synonyms: Kopsia larutensis 
auct. non King & Gamble: Anderson op. cit. 149, Ashton op. cit. 38; K. arborea auct. non Blume: 
Markgraf op. cit. 419, p.p. 


Shrub or small tree to 5 m tall. Twigs glabrous, not or sparsely lenticellate, terete. Leaves 
papery to subcoriaceous, glabrous; blade elliptic or oblong, 13.4-32 x 3.8—9.6 cm, 2.6—4.3 
times as long as wide, base obtuse to cuneate, apex caudate; midrib shallowly sunken or 
raised and with a central groove above; /ateral veins forming 40-60° angle with the midrib, 
9-25 pairs, with 6—25 mm spacing, prominent or flat above, prominent below; intramarginal 
vein looped and inset from margin; petiole 4-9 mm long, glabrous. Inflorescences 
dichasial and then with cincinnate branches, 4-15 cm long with axes 1.420 cm long, 
glabrous to densely puberulent; peduncles robust, 0.2-7.6 cm long, 1.7—-3.7 mm diameter. 
Flowers: pedicels c. 4 mm long; sepals ovate, 1.5—1.7 x 1.1-1.4 mm, 1.2—1.4 times as long 
as wide, apex rounded, ciliate, otherwise glabrous on both sides; corolla white, tube 
21.5-26.5 mm long, c. 2.3 mm wide, lobes elliptic or oblong, 11-15 = 2.7—4.7 mm, 3-4.5 
times as long as wide, apex obtuse or acute, not ciliate, glabrous on both sides; stamens 
inserted at 17-21 mm from the base of corolla tube, anthers 1.7—2 x 0.6—-0.8 mm, 2.5—2.8 
times as long as wide, at 1.1—-2 mm from corolla throat; disk awl-shaped, c. 0.9 mm high; 
ovary c. 0.9 mm high, glabrous to densely pubescent, style c. 20 mm long; pistil head c. 0.8 
mm long. Fruits falcate with small blunt projection near the base, 15-16 x 4 x 6.5—7 mm; 
projection 3—4 mm long. 


Distribution. Endemic in Borneo and apparently confined to the Rajang R. basin in 
Sarawak (e.g., Clemens & Clemens 21211, Clemens & Clemens 21221, Haviland 3042, S 
17797, and S 27738). 


Ecology. In hill primary and disturbed forests on rich clay soils. 


5. Kopsia tenuis Leenh. & Steenis 
(Latin, tenuis = slender; the delicate inflorescence) 


Blumea 10 (1960) 138; Markgraf op. cit. 424; Sévenet et al. op. cit. 162. Type: Ridley s.n., Borneo, 
Sarawak, Matang (holotype K). 


Tree to 6 m tall, to 15 cm diameter. Bark brown, slightly flaky. Twigs glabrous, sparsely 
lenticellate or not, terete. Leaves papery, glabrous; blade elliptic, oblong or ovate, 3.2-13 x 
1.2-3.3 cm, base acute to cuneate, apex caudate; lateral veins 16-28 pairs, with 1-3 mm 
spacing, forming 70—80° angle with the midrib; intramarginal vein right at margin; petiole 
1-2 mm long, glabrous. Inflorescences dichasial or flowers solitary, delicate, 3.7—12.5 cm 
long with axes I.1—15 cm long and 0.5—5 mm diameter, sparsely puberulent; peduncles 0.2— 
2.2 cm long, 0.4—5 mm diameter, puberulent. Flowers: pedicels 4.5—5 mm long, glabrous or 
sparsely puberulent; sepals ovate, rounded, c. 1 x 0.9-1 mm, ciliate, glabrous; corolla 
completely white or yellowish, tube 16-17 mm long, c. 1.8 mm wide, pubescent around 
stamens and slightly below inside, throat glabrous outside, lobes narrowly elliptic or oblong, 
11.5-15 x 2.4-3 mm, apex obtuse, not ciliate, glabrous on both sides; stamens inserted at c. 
14 mm from the base of corolla tube, anthers c. 2 x 0.4 mm, c. 5 times as long as wide, at c. 


41 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 


2 mm from corolla throat; disk awl-shaped, c. 0.6 mm long, apex obtuse, glabrous, c. 0.7 
times as long as ovary; ovary c. 0.9 mm high, glabrous, style c. 13 mm long; pistil head c. 
0.9 mm long. Fruits flattened oblique ellipsoid with a blunt hooked spur, 12.5—-15 x 5.6—7.3 
x 3-3.4 mm; spur 3—4 mm long, arising in lower part of fruit, sparsely puberulent. 


Distribution. Endemic in Borneo and so far only known from the western parts of Sarawak 
(e.g., Clemens & Clemens 20129, Clemens & Clemens 20178, Clemens & Clemens 20898, S 
34459, and S 43441). 


Ecology. In mixed dipterocarp forest at altitude c. 735 m on Mt. Pueh. 


6. OCHROSIA Juss. 


(Greek, ochros = ochre-yellow colour) 


Gen. Pl. (1789) 144; Ridley, FMP 2 (1923) 339; Backer & Bakhuizen f’, FJ 2 (1965) 231; Markgraf, 
Blumea 25 (1979) 233; Anderson, CLTS (1980) 149; Ashton, MNDTS 2 (1988) 39; Corner, WSTM 
3rd. edition 1 (1988) 156; Middleton, Fl. Thailand 7 (1999) 64; PROSEA 12, 2 (2001) 386; Hendrian, 
Blumea 49 (2004) 101. Synonyms: Calpicarpum G.Don, Gen. Syst. 4 (1837) 100; Lactaria Raf., 
Sylva Tell. (1838) 162; Neisosperma Raf., op. cit. 162; Pseudochrosia Blume, Ann. Mus. Bot. Lugd. 
Bat. 1 (1850) 158; Bleekeria Hassk., Retzia 1 (1855) 38; Excavatia Markgr., Bot. Jahrb. 61 (1927) 
194. 


Shrubs or trees with white latex. Twigs glabrous, not lenticellate. Leaves in whorls of 3-6, 
more rarely opposite, without a small flap inside the base of petiole; blade coriaceous to 
papery, glabrous, margin entire; midrib sunken above, prominent below; lateral veins 
usually rather straight, rarely strongly arcuate-ascending, usually joining and forming a 
submarginal vein, rarely not joining. Inflorescences terminal and axillary cymes, in whorls 
or solitary, loose or congested, few- to many-flowered, glabrous. Flowers sometimes 
fragrant, small, pedicellate; sepals connate only at base, without colleters inside; corolla 
salver-shaped, white, greenish white, creamy white, or yellowish white, pubescent inside, 
glabrous outside, tube longer than lobes, lobes overlapping to the right in bud; stamens 
included, free from each other, filaments filiform, short, anthers without a long appendage; 
disk absent; ovary of 2 carpels, glabrous, style filiform. Fruits drupes, usually apocarpous, 
rarely joined in lower half; mericarps ellipsoid, obovoid, ovoid, or subglobose, sometimes 
somewhat dorso-ventrally compressed, sometimes with lateral and or apical ridges; 
endocarps splitting into diverging fibres, or consisting of thick and hard tissue surrounding 
2 lateral cavities. Seeds simple, 1-3 on each placenta, flat, suborbicular or elliptic, with a 
wing-like structure along the margin, glabrous. 


Distribution. About 40 species, distributed from the Mascarene Is. and Seychelles in the 
west through continental S and SE Asia to Malesia and N Australia and into the Pacific Is. 
as far east as the Marquesas and Hawaiian Is. Three species in Sabah; one species in 
Sarawak. 
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Key to Ochrosia species 


1. Twigs (4-)6-9 mm diameter; leaves mostly strongly obovate with a rounded or an 
apiculate apex; blades 1-3 times as long as wide; at least some lateral veins with 
spacing of more than 7 MM................eccecece eee ee ee eee eee eaeeaeeeneas 3. O. oppositifolia 
Twigs 2-6 mm diameter; leaves elliptic to obovate, mostly with an acuminate apex; 
blades 2.1—5.8 times as long as wide; lateral veins with spacing 7 mm or less............ 2 


2. Twigs 2-4 mm diameter; calyx ciliolate at margin; fruits fused at base with two parts 


CiVETSING iiss Gc iecses cee elesated ans tien, sucidndagd cigs he uataseemisembeibastouts 1. O. ackeringae 
Twigs 3.5—6 mm diameter; calyx not ciliolate at margin; fruits in pairs, sometimes with 
One aDSeNt ic ee testi ssiciatee a ach dane Bisel eas ata pe Adan tei Bianitaai data dah dire’ 2. O. glomerata 


1. Ochrosia ackeringae (Teijsm. & Binn.) Miq. 
(J.E. Akkeringa, 1829-1864, a Dutch engineer who collected plants in Bangka) 


Ann. Mus. Bot. Lugd. Bat. 4 (1869) 138; Backer & Bakhuizen f op. cit. 232; Fosberg & Sachet, 
Adansonia 17 (1977) 29; Markgraf op. cit. (1979) 238; Hendrian op. cit. 117. Basionym: Lactaria 
ackeringae Teijsm. & Binn., Tijds. Ned. Ind. 29 (1867) 249. Type: Ackeringa s.n. (= RHL Sheet No. 
898111113), Sumatra, Bangka (holotype L). Synonyms: Ochrosia ackeringae (Teijsm. & Binn.) Miq. 
var. angustifolia Baker f in C.W. Andrews, Monogr. Christmas Isl. (1900) 182; Ochrosia littoralis 
Merr., Philip. J. Sci. 4 (1909) 315; Bleekeria ackeringae (Teijsm. & Binn.) Koidz., Bot. Mag. Tokyo 
37 (1923) 52; Bleekeria littoralis (Merr.) Koidz. op. cit. 52; Excavatia littoralis (Merr.) Markgr., op. 
cit. (1927) 194. 


Tree to 10 m tall. Bark brown, smooth; inner bark yellowish. Sapwood white. Twigs 2-4 
mm diameter, not lenticellate, glabrous. Leaves mostly in whorls of 3, rarely opposite, 
papery to coriaceous; blade obovate to elliptic, 2.1—4.6 times as long as wide, 5.5—20 x 2.5— 
4.4 cm, base cuneate or decurrent onto petiole, apex usually acuminate, sometimes acute or 
cuspidate, very rarely to shallowly retuse; /ateral veins with 1-2 mm spacing, more than 35 
pairs, inconspicuous, not prominent; intercostal venation indistinct; petiole 0.4-1.6 cm long, 
glabrous. Inflorescences 2.5—-10.7 cm long, in whorls of 2-3, repeatedly dichotomous, 
glabrous; flowers loose or congested; peduncles 1—6.9 cm long, glabrous. Flowers fragrant, 
8-20 on each inflorescence; pedicels 2—2.5 mm long, glabrous, bracteolate; sepals ciliolate, 
ovate to broadly so, 1.9-2.3 x 1.5—2 mm, 0.9-1.5 times as long as wide, apex rounded, 
glabrous; corolla white, glabrous outside, pubescent inside, tube cylindrical, c. 12.5 mm 
long, lobes narrowly ovate, c. 12 x 3 mm, apex rounded or acute, glabrous; stamens inserted 
at c. 3 mm below the mouth of corolla tube, anthers c. 1.3 x 0.5 mm; pistil glabrous; ovary 
c. 1.9 mm high, style filiform, c. 6.5 mm long; pistil head c. 0.5 mm long. Fruits V-shaped, 
carpels fused at base and then free ends diverging, unequal in size, sometimes only one 
carpel developing, each mericarp ellipsoid or narrowly so, sometimes narrowly obovoid, 2— 
4.4 x 0.6-1.9 x 0.5—2 cm, apex acute or acuminate, smooth, glabrous, indehiscent, green 
and turning red when ripe; endocarps massive, hard, surrounding 2 lateral spongy cavities. 
Seeds 2-3 at either placenta, flat, suborbicular to ellipsoid, 0.4-0.9 x 0.3-0.6 cm, apex 
acuminate, glabrous, whitish-brown. 


Distribution. Sumatra, Java, Borneo, the Philippines, Sulawesi, Maluku, New Guinea, and 


New Ireland. In Borneo, known only from Sabah (e.g., SAN 18406, SAN 49136 and SAN 
68109). 
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4 min 


Fig. 7. Ochrosia oppesitifolia. A, leafy twig; B, part of inflorescence; C, flower bud; D, parti ally 
open flower; E, longitudinal section of partially open flower; F, longitudinal section of corolla 
tube showing the attachment of stamens; G, fruits. (A-F from KN 65/, G from SAN 126254.) 
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Ecology. In coastal forest and strand vegetation. 


2. Ochrosia glomerata (Blume) Valeton 
(Latin, glomeratus = collected into a head; referring to the congested flowers) 


Ann. Jard. Bot. Buitenz. 12 (1895) 233; Hendrian op. cit. 112. Basionym: Pseudochrosia glomerata 
Blume op. cit. (1850) 158. Type: Zippelius s.n. (= RHL Sheet No. 898111243), West Papua (holotype 
L). Synonyms: Neisosperma glomerata (Blume) Fosberg & Sachet op. cit. 29, Markgraf op. cit. 
(1979) 246; Lactaria glomerata (Blume) Koidz., op. cit. 51. 


Tree to 30 m tall, to 30 cm diameter. Bark pale greyish brown to blackish brown, smooth to 
lightly fissured; inner bark pale brown to yellowish. Sapwood yellowish. Twigs 3.5—6 mm 
diameter, not lenticellate, glabrous. Leaves in whorls of 3-4, rarely opposite, coriaceous; 
blade obovate to elliptic, 2.1—5.8 times as long as wide, 5.4—26 x 2.1—-8 cm, base decurrent 
onto petiole, apex usually acuminate, sometimes acute, or very rarely shallowly retuse; 
lateral veins with 1-7 mm spacing, 28-45 pairs, conspicuous, slightly prominent below, 
forming a submarginal vein; intercostal venation often indistinct; petiole 0.6—5.3 cm long, 
glabrous. Inflorescences 1.5—18 cm long, in whorls of 2-4, sometimes solitary, congested, 
glabrous; peduncles 1-8 cm long, glabrous. Flowers fragrant, more than 30 on each 
inflorescence; pedicels c. 2 mm long, glabrous; sepals not ciliate, ovate, unequal in size, 
1.5—2 x 1.3-2 mm, 1-1.1 times as long as wide, apex acute, glabrous on both sides; corolla 
white, glabrous outside, pubescent inside, tube cylindrical, c. 3 mm long, lobes narrowly 
elliptic, c. 8 x 2 mm, apex rounded, glabrous; stamens inserted at c. | mm below the mouth 
of corolla tube, anthers ovate to narrowly so, 1.5—1.8 x 0.5 mm; pistil glabrous; ovary c. | x 
1 mm, style filiform, c. 1 mm long; pistil head c. 0.5 mm long. Fruits of 2 separate 
mericarps; mericarps blackish brown or brown when dried, ovoid, ellipsoid, or subglobose, 
4.1-7.6 x 1.8-3.5 x 1.7-3.5 cm, base rounded to blunt, apex apiculate, acumen often 
strongly curled, glabrous, rather glossy, indehiscent, green and turning yellow or orange 
when ripe; endocarps splitting into fibres which penetrate the mesocarps; fibres rather thin 
and slender, not forming hard thick pointed ends. Seeds 2 at either placenta, flat, 
suborbicular to ellipsoid, 1.3-3 x 1—2.1 cm, apex acuminate, glabrous, whitish. 


Distribution. Borneo, the Philippines, Maluku, and New Guinea. In Borneo, only known 
from Sabah (e.g., SAN 21666, SAN 36023, SAN 47675, SAN 57436, and SAN 117472). 


Ecology. In primary and secondary forests, and more open areas, on a variety of soil types 
at altitudes to 900 m. 


3. Ochrosia oppositifolia (Lam.) K.Schum. Fig. 7. 


(Latin, oppositus = opposite, folius = leaves; with opposite leaves) 


In Engler & Prantl, Nat. Pflanzenfam. 4, 2 (1895) 156; Merrill, Enum. Philip. Fl. Pl. 3 (1923) 330; 
Backer & Bakhuizen f op. cit. 232; Ashton op. cit. 40; Corner op. cit. 157; Middleton op. cit. 65; 
PROSEA op. cit. 389; Hendrian op. cit. 113. Basionym: Cerbera oppositifolia Lam., Encycl. 1 (1783) 
62. Type: Rumphius Herb. Amboin. 2 (1742) 255, t. 84. Synonyms: Lactaria oppositifolia (Lam.) 
Kuntze, Rev. Gen. (1891) 415; Neisosperma oppositifolia (Lam.) Fosberg & Sachet, Micronesica 8 
(1972) 48, Markegraf op. cit. (1979) 243. (For other synonyms, cf: Middleton op. cit. 65). 


Tree 6-18 m tall, to 30 cm diameter, sometimes with small buttresses. Bark grey or brown, 
smooth, slightly fissured; inner bark green, yellowish or reddish. Sapwood white, khaki or 
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pale orange. Twigs (4-)6—9 mm diameter, not lenticellate, glabrous. Leaves in whorls of 3- 
4(-5), papery or coriaceous; blades usually obovate, very rarely elliptic, 6.5-36 x 3.4-18 
cm, 1-3 times as long as wide, base decurrent onto petiole, apex mostly rounded, more 
rarely acuminate, sometimes retuse; lateral veins with 2-15 mm spacing, 21-42 pairs, 
conspicuous on both sides, not prominent, with a distinct intramarginal vein; intercostal 
venation rather inconspicuous; petiole 1.5—6.6 cm long, glabrous. Inflorescences 2—17 cm 
long, in whorls of 2-4, glabrous, flowers congested; peduncles 1—10.5 cm long, glabrous. 
Flowers fragrant, more than 30 per inflorescence; pedicels 2.14 mm long, glabrous; sepals 
ovate, 2—2.3 x 1.8-2 mm, apex rounded, glabrous on both sides; corolla white, creamy 
white, or yellowish white, glabrous outside, pubescent inside, tube cylindrical, 5.3-7 mm 
long, lobes narrowly elliptic, 9-12 x 3.5—4 mm, apex rounded, glabrous; stamens inserted at 
2—2.5 mm below the mouth of corolla tube, anthers ovate to narrowly so, 1.2-1.5 x 0.50.8 
mm; pistil glabrous; ovary c. 1 x 1 mm, style filiform, 1-1.9 mm long; pistil head 0.5—0.6 
long. Fruits of 2 separate mericarps; mericarps blackish brown or light brown when dried, 
ovoid to ellipsoid, sometimes subglobose, 5—8.5 =x 3—5.1 x 2.8-4 cm, apex apiculate, 
acumen strongly curled, sometimes acuminate, glabrous, indehiscent, green and turning 
yellow or orange when ripe; endocarps splitting into fibres which penetrate the mesocarps; 
fibres hard and thick or rather thin and slender, forming hard thick pointed ends or not. 
Seeds often one at either placenta, flat, suborbicular to ellipsoid, 2.6—3.8 x 1.9-2.9 cm, 
rarely with a small second one, flat, ellipsoid, 1-2.5 x 0.7—-1.7 cm, apex acuminate, 
glabrous, brown. 


Distribution. Sri Lanka, India (Andaman Is.), S Thailand through Malesia to Solomon Is., 
Marianne Is., New Hebrides, Fiji, Samoa, and Tonga Is. In Borneo, recorded from Sabah 
(e.g., SAN 84736, SAN 126047, SAN 126254, SAN 126798, and SAN 126966) and Sarawak 
(e.g., S 20899 and S 41811). 


Ecology. Coastal vegetation on sandy and rocky shores. 


Notes. Ironically Ochrosia oppositifolia is the only one of the three species occurring in 
Sabah and Sarawak which never has opposite leaves! 


7. RAUVOLFIA L. 


(L. Rauvolf, 1540-1596, an Austrian botanist) 


Sp. Pl. (1753) 208; King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 423; Ridley, FMP 2 (1923) 335; 
Backer & Bakhuizen f’, FJ 2 (1965) 230; Whitmore, TFM 2 (1973) 20; Anderson, CLTS (1980) 149; 
Markgraf, Blumea 30 (1984) 157; Ashton, MNDTS 2 (1988) 40; Corner, WSTM 3rd. edition 1 (1988) 
158; Whitmore, Tantra & Sutisna, CLK 1 (1990) 26; Middleton, Fl. Thailand 7 (1999) 50; Hendrian & 
Middleton, Blumea 44 (1999) 450; PROSEA 12, 1 (1999) 424; Beaman et al., PMK 4 (2001) 110. 
Synonyms: Ophioxylon L., op. cit. 1043; Dissolena Lour., Fl. Cochinch. (1790) 137; Cyrtosiphonia 
Miq., Fl. Ned. Ind. 2 (1856) 401; Heurckia Mill.Arg., Flora 53 (1870) 168. 


Shrubs, trees or, sometimes, rhizomatous undershrubs, with white latex. Bark smooth, 
rough, fissured or scaly. Twigs lenticellate. Leaves in whorls of 3—7, often confined to the 
apices of the twigs, sometimes opposite on the lower nodes, very rarely all opposite, 
glabrous, without a small flap inside the base of petiole; blade papery to coriaceous, margin 
entire; lateral veins arcuate-ascending or straight. Inflorescences terminal, sometimes 
seemingly lateral, few- to many-flowered cymes, flowers lax or congested, glabrous or 
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pubescent. Flowers: sepals connate only at base, glabrous or pubescent outside, glabrous 
inside, ciliate or not; corolla salver-shaped, tube longer than the lobes, glabrous outside, 
variably hairy inside, /obes overlapping to the left in bud; stamens free from each other or 
from the pistil, included or exserted, anthers without a long appendage; disc cup-shaped, 
entire; ovary superior, composed of two free to completely fused carpels, style filiform, 
glabrous to pubescent; pistil-head cylindrical with a membranous collar at the base. Fruits 
of two separate or two almost completely fused drupes, often only one carpel developing, 
each carpel contains a single seed. Seeds simple, laterally compressed, obliquely ovoid or 
ellipsoid. 


Distribution. A pantropical genus of c. 60 species. The genus is represented by two species 
in Sabah and Sarawak. 


Ecology. Primary and secondary lowland to montane forests on a variety of soil types, at 
altitudes to 2000 m. 


Uses. Rauvolfia has been used in Ayurvedic medicine since ancient times to treat snake 
bites, mental diseases and epilepsy. In Vietnam extracts of the plants are mainly used as an 
anti-hypertensive agent and as a tranquilizer. In other parts of its geographical range an 
extract from the roots is considered to be an effective remedy against high blood-pressure. 
Other medicinal uses include treatments for dysentery, diarrhoea, liver diseases, insanity 
and cholera. In modern medicine, Rauvolfia species (e.g., R. serpentina, R. sumatrana and 
R. verticillata) are used as a source of the alkaloids reserpine, ajmalicine and ajmaline. 
Reserpine is marketed for the treatment of arterial hypertension; ajmalicine as an ingredient 
of propietary products used to treat psychological and behavioural problems associated with 
senility, and sensory problems; and ajmaline is used as a remedy for heart arrhythmias. The 
wood is used for making small objects such as knife-handles (For more details see PROSEA 
12, 1 (1999) 424). 


Key to Rauvolfia species 


Leaf blade coriaceous; lateral veins more or less straight, 9-32 pairs; corolla tube less than 6 
mm long; OVAry SYNCALPOUS......... 6. eee ee eee c cece cence ee ec eee eee eens eeeaeeaenes 1. R. sumatrana 


Leaf blade papery or, rarely, subcoriaceous; lateral veins arcuate-ascending, 6—13 pairs; 


corolla tube more than 8 mm long; ovary of 2 separate carpels................ 2. R. verticillata 
1. Rauvolfia sumatrana Jack Fig. 8. 
(of Sumatra) 


Mal. Misc. 1, 5 (1820) 22; King & Gamble op. cit. 424; Ridley op. cit. 336; Masamune, EPB (1942) 
624; Anderson op. cit. 149; Markgraf op. cit. 167; Whitmore, Tantra & Sutisna op. cit. 26; Turner, 
Gard. Bull. Sing. 47 (1995) 128; Middleton op. cit. 53; Hendrian & Middleton op. cit. 462; Beaman et 
al. op. cit. 110. Neotype (Markgraf, 1984): Diepenhorst s.n., W Sumatra, Pariaman (K). Synonyms: 
Rauvolfia sumatrana Jack var. longifolia Blume, Bijdr. Fl. Ned. Ind. (1826) 1034; R. reflexa Teijsm. 
& Binn., Nat. Tijds. Ned. Ind. 3 (1852) 329, Whitmore op. cit. 21, Markgraf op. cit. 164, Ashton op. 
cit. 41; Cyrtosiphonia sumatrana (Jack) Migq., op. cit. 401; C. reflexa (Teijsm. & Binn.) Migq., op. cit. 
402; C. spectabilis Miq., op. cit. 402; R. spectabilis (Miq.) Boerl., Hand]. Fl. Ned. Ind. 2 (1899) 393, 
Merrill, EB (1921) 500, Masamune op. cit. 624; R. samarensis Merr., Philip. J. Sci., Bot. 4 (1900) 316, 
PEB (1929) 254, Masamune op. cit. 623, Markgraf op. cit. 165. 
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Fig. 8. Rauvolfia sumatrana. A, flowering leafy twig; B, flower bud; C, open flower: D, 
longitudinal section of open flower; E, infructescence; F, fruit. (A from SAN 89977, B-D 


from S 65435, E-F from § 34584.) 
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Tree to 27 m tall, to 43 cm diameter. Bark grey, yellowish grey, greenish yellow or brown, 
smooth, slightly fissured or flaky; inner bark white or yellowish. Sapwood white, cream, 
red or brown. Twigs rather densely lenticellate, glabrous. Leaves in whorls of 3 or 4, 
coriaceous; blade elliptic to obovate, 7-31 <x 2—9.3 cm, base cuneate to decurrent, apex 
acute, acuminate, rarely rounded, retuse, or emarginate; /ateral veins 9-32 pairs, with 0.15— 
1(-1.5) cm spacing, more or less prominent, conspicuous, straight, or slightly arcuate- 
ascending, forming an angle of 45—90° with the midrib, anastomosing and forming a 
submarginal vein; intercostal venation not prominent but conspicuous; petiole 0.6-5.2 cm 
long, glabrous. Inflorescences (2.5—)5—21.5(—27) cm long, in whorls of 3—5(—6), 26-35 (or 
more)-flowered; peduncles 1.8-14 x 0.2-0.25 cm. Flowers: pedicels 0.1-1.2 cm long, 
glabrous; sepals mostly broadly ovate or suborbicular, 1-2 x 1.4-2 mm, 0.5—1.3 times as 
long as wide, apex obtuse to rounded, rarely acute, entire to undulate, connate at base for 1 
mm; corolla white, glabrous outside, pubescent in a belt of 1.5-2 mm wide just at the 
mouth, and gradually turning sparsely so downwards, tube cylindrical, 3.4—4.9 mm long, 
broader towards the apex, lobes obliquely and broadly ovate, or suborbicular, 1.3—2.1 x 1.3- 
2.1 mm, 0.7—1 times as long as wide, apex rounded, rarely retuse; stamens inserted at 2.5— 
4.5 mm from base of corolla tube, anthers 0.9-1.5 x 0.25-0.7 mm, 1.6—4 times as long as 
wide; disc cup-shaped, 1—1.8 x 0.7—1.4 mm, 0.6-0.9 times as long as ovary, crenate; ovary 
syncarpous, ovoid, 1—-1.75 mm long, style plus pistil head 1.9-3.4 mm long. Fruits bluish 
black or purplish black when mature, syncarpous, globose, rounded, sometimes truncate, 
retuse or slightly cleft at apex, rarely ovoid or ellipsoid, 6.5—-21 x 7-18 mm, 0.9-1.8 times 
as long as wide, connate for 6—-11.7 mm, 0.9-1 of its length; endocarps two layers, 
sometimes only one developing. 


Distribution. Myanmar, Thailand, Sumatra, Peninsular Malaysia, Borneo, Java, Nusa 
Tenggara, Sulawesi, Maluku, and the Philippines. In Borneo, widespread in Sabah (e.g., 
SAN 30007, SAN 44652, SAN 81149, SAN 88631, SAN 106815, and SAN 114285), but 
localised in Sarawak (e.g., Chew WL 689, S 41876 and S 65435) and Kalimantan (e.g., 
Kostermans 4862 and Kuswata 985). 


Ecology. In open areas, scrub, and a variety of primary and secondary forests on many 
different soil types. Mostly lowland. 


2. Rauvolfia verticillata (Lour.) Baill. 
(Latin, verticillatus = whorled; with whorled leaves) 


Bull. Mens. Soc. Linn. Paris 1 (1888) 768; Whitmore op. cit. 21; Markgraf op. cit. 160; Whitmore 
Tantra & Sutisna op. cit. 26; Turner op. cit. 129; Middleton op. cit. 54; Hendrian & Middleton op. cit. 
464; Beaman et al. op. cit. 110. Basionym: Dissolena verticillata Lour., op. cit. 137. Lectotype 
(Markgraf, 1984): Loureiro s.n., China, Canton (hololectotype BM; isolectotype P). Synonyms: 
Rauvolfia serpentina (L.) Benth. ex Kurz var. gracilis Stapf, FMK (1894) 207, Merrill op. cit. (1921) 
499, Masamune op. cit. 623; R. perakensis King & Gamble op. cit. 424, Ridley op. cit. 335, Corner op. 
cit. 158. (For other synonyms, cf: Middleton op. cit. 54 and Hendrian & Middleton op. cit. 465). 


Shrub to 5 m tall. Bark yellowish black or brown; inner bark greenish. Sapwood whitish or 
yellowish. Twigs slightly rough, slightly lenticellate, glabrous. Leaves confined to the apex 
of twigs, usually in whorls of 3 or 4, sometimes also opposite, glabrous; blade papery, 
obovate or elliptic, sometimes narrowly so, 5—25 x 2.2-10 cm, 2—4.5(-6.5) times as long as 
wide, base cuneate to slightly decurrent, apex acuminate to cuspidate; midrib prominent on 
both sides; /ateral veins 6-13 pairs, with 0.5—2.5 cm spacing, prominent on both sides, 
arcuate-ascending, rarely straight, forming an angle of (45—)55—85° with the midrib, not 
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reaching the margin or sometimes joining near the margin to form a submarginal vein; 
petiole 0.2—2 cm long, glabrous. Inflorescences 3—12 cm long, usually in whorls of 3 or 4, 
rarely solitary, 8—24(-35 or more)-flowered, flowers lax; peduncles 3—7.7 x 0.1-0.2 cm, 
rather delicate, glabrous. Flowers: pedicels 0.2—1.2 cm long, glabrous; sepals ovate to 
narrowly ovate, 2-5.5 x 0.8-1 mm, 2-7 times as long as wide, apex acute to acuminate; 
corolla white or slightly pinkish, glabrous outside, tube cylindrical, 9-17 mm long, straight 
to slightly twisted, swollen around the stamens, lobes suborbicular to obliquely ovate, 2— 
4.5(-6.5) x 2-3.5(-6) mm, 1—1.5 times as long as wide, apex obtuse to rounded; stamens 
inserted at 6-10 mm from base of corolla tube, anthers 1—1.5 < 0.3-0.6 mm, 2.2—4.3 times 
as long as wide; disc cup-shaped, 0.8—1.4 high, 0.4—0.6 times as long as ovary, slightly 
crenate, sometimes thicker at the edge; ovary consisting of two carpels which are free from 
each other, ovoid, 1.2—2.1 mm long, style plus pistil head 4.6—7.6 mm long. Fruits whitish 
purple when mature, usually of paired mericarps free from each other, with a very short 
stalk, sometimes only one carpel developing, ovoid, 9-14 x 4.5-7 mm, 1.7-2.5 times as 
long as wide, apex acute to obtuse. 


Distribution. India, Sri Lanka, Myanmar, Thailand, China, Laos, Cambodia, Vietnam, 
Sumatra, Peninsular Malaysia, Borneo, Java, Nusa Tenggara, Sulawesi, and the Philippines. 
In Borneo, widespread in Sabah (e.g., KEP 71620, SAN 32332, SAN 131437, SAN A 1659, 
and Stevens et al. 663) but localised in Sarawak (e.g., S 50523). 


Ecology. In open areas, lowland and montane rain forests on a variety of soils, at altitudes to 
2000 m. 


8. TABERNAEMONTANA L. 


(Jakob Dietrich of Bergzabern, died 1590, a German botanist— 
Tabernaemontana is the latinisation of Bergzabern) 


Sp. Pl. (1753) 210; Whitmore, TFM 2 (1973) 21; Anderson, CLTS (1980) 149; Ashton, MNDTS 2 
(1988) 41; Corner, WSTM 3rd. edition 1 (1988) 159; Leeuwenberg, J. Ethnopharm. 10 (1984) 1, 
Agric. Univ. Wag. Pap. 87-5 (1988) 1, Rev. Tabernaemontana | (1991) 1; Kessler & Sidiyasa, TBSA- 
EK (1994) 54; Coode et al. (eds.), CLBD (1996) 28; Argent et al. (eds.), MNDT-CK 1 (1997) 83; 
Middleton, Fl. Thailand 7 (1999) 27; PROSEA 12, 2 (2001) 530; Beaman et al., PMK 4 (2001) 111. 
Synonyms: Tabernaemontana sect. Ervatamia A.DC. in DC., Prod. 8 (1844) 373; Ervatamia (A.DC.) 
Stapf, Fl. Trop. Afr. 4, 1 (1902) 126, King & Gamble, J. As. Soc. Beng. 74, 2 (1907) 447, Ridley, 
FMP 2 (1923) 340, Backer & Bakhuizen f, FJ 2 (1965) 228, Cockburn, TS 1 (1976) 13; Pagiantha 
Markgr., Notizbl. Bot. Gart. Mus. Berl. 12 (1935) 549. 


Shrubs or small trees. Bark with copious white latex. Twigs glabrous or sparsely 
pubescent. Leaves opposite, often a pair unequal in size, with distinct but small stipule-like 
flaps inside the base of petiole; blade papery to coriaceous, elliptic to obovate; lateral veins 
arching upwards towards margins, weakly anastomosing near margin. Inflorescence a cyme 
or solitary flower, lax; 2 inflorescences at each ramification, occasionally with one missing. 
Flowers usually fragrant; sepals free except at the very base, often with glands inside; 
corolla in mature bud with a narrow tube and globose to ovoid head, in bud lobes 
overlapping to the left and folded inwards, mature corolla salver-shaped; stamens subsessile 
or with short filaments, completely included in the corolla tube, anthers narrowly triangular 
to oblong, base cordate, apex acute, fertile for the entire length, free from the pistil; disc 
absent; ovary of two separate carpels united into a common style, style filiform, pistil head 
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short. Fruits of paired follicles, sometimes connate by their bases, obliquely ellipsoid to 
somewhat elongated, ridged or smooth, sometimes torulose. Seeds covered in a fleshy aril. 


Distribution. About 99 species, found throughout the aseasonal and seasonal tropics in 
evergreen and deciduous forests. In Borneo, one introduced and six native species are 
known; all six native species occur in Sabah but only four occur in Sarawak. 


Ecology. Mostly understorey shrubs or small trees. 


Uses. The most common use is in horticulture, particularly 7. divaricata and T. pandacaqui. 
A number of species are used to treat nose ulcerations and boils and for hypertension, 
inflammations and fevers. 


Taxonomy. The generic limits of Tabernaemontana are still somewhat controversial, with 
some authors preferring to recognise a number of segregate genera. Large numbers of 
species have been described in Tabernaemontana and its various segregate genera, many of 
which have now been synonymised with the result that many of the still recognised species 
are very widespread, variable and have long lists of synonyms. Synonyms have only been 
given if based on specimens from the western parts of Malesia. (Full synonymy can be 
found in Leeuwenberg, Rev. Tabernaemontana | (1991) 1-201). 


Key to Tabernaemontana species 


1. Leaf blade mostly thickly coriaceous, apex usually apiculate to rounded; lateral veins 
more or less straight; sepals not much longer than wide; fruits more than 5 cm wide...... 
Ets oe ycratiins dda ntdacciaia tian on pie uaz a demtein bade h ddgeeee adele danetoey ul che dedeadc asda 3. T. macrocarpa 
Leaf blade papery or subcoriaceous, apex usually acuminate or caudate; lateral veins 
curved-ascending; sepal ratio variable; fruits less than 3.5 cm wide.................000000 2 


2. Cultivated plants; corolla sometimes doubled; stamens frequently inserted in the lower 
third-Of corolla tube i255 tov Ak Loe ercli ead ven aati aa eas ving da dd area sa hedanee teed ean ee 

T. divaricata (L.) R.Br. ex Roem. & Schult. 
(Latin, divaricatus = spreading at a wide angle; referring to the corolla lobes) 
Syst. 4 (1819) 427; Merrill, EB (1921) 498; Masamune, EPB (1942) 624; Backer & 
Bakhuizen f, op. cit. 228; Corner op. cit. 161; Turner, Gard. Bull. Sing. 47 (1995) 129; 
Leeuwenberg op. cit. (1991) 153; PROSEA op. cit. 535. Basionym: Nerium divaricatum L., 
op. cit. 209. Lectotype (Leeuwenburg, 1984): Herb. Hermann 1: 7 (hololectotype BM). 
Shrub or small tree to 5 m tall, 3-10 cm diameter. Leaves opposite, of equal or 
unequal size, petiolate. Inflorescences pedunculate, 1—30-flowered, rather lax, 3-14 
cm long. Flowers sweet-scented, open during the day; sepals pale green, connate at 
base to about two thirds of the length, inside with 1-4 colleters in one row c. 1 mm 
above the base; corolla sometimes doubled, white, often with a yellow throat, tube 
15-27 mm long, lobes mostly falcate, spreading, 15-27 < 8-20 mm; stamens 
inserted in the lower third of corolla tube. Fruits of 2 separate follicles; follicles 
orange, red or less often green, obliquely narrowly ellipsoid or pod-like, 20-70 x 
6-15 x 6-15 mm. Seeds obliquely ellipsoid, 7-8 x 4-6 x 3-4 mm, longitudinally 
grooved. 
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Native of NE India, Nepal, Bhutan, Bangladesh, Myanmar, Thailand, Laos, and 
China (Yunnan). Widely cultivated as garden plants in the tropics throughout the 
world. 

Wild plants; corolla never doubled; stamens inserted in the upper two thirds of corolla 


3. Leaves generally drying yellowish; lateral veins 6—9 pairs; corolla tube 4.5—5.2 mm 


long; fruit 1—2(-rarely 3)-seeded........... 0c cece ce ceeeeceee eee ee esters 1. T. antheonycta 
Leaves mostly drying dark brown, brownish or greenish, sometimes yellowish; lateral 
veins 5—16 pairs; corolla tube more than 8 mm long; fruit |-many-seeded................ 4 


4. Sepals not ciliate, 4-10 mm long, leafy and often cordate, or linear but always narrower 

at the bdsé-than in the middle: :c2rcciees.escipgnebesdenedidaaie ite nrhapepsgecesepebacen bed eseapennes 
T. rostrata Roxb. ex Wall. 
(Latin, rostratus = beaked; possibly in reference to the fruit) 
Bot. Reg 15 (1829) sub t. 1273; Middleton op. cit. 36; PROSEA op. cit. 537; Beaman et al. 
op. cit. 112. Type: Wallich 1578, Myanmar, Segaing, Irawaddy R. (holotype K-W; isotypes 
BM, G-DC, K). Synonyms: Ervatamia corymbosa Roxb. ex Wall. var. kelsallii King & 
Gamble op. cit. 449; E. cylindrocarpa King & Gamble op. cit. 452, Ridley op. cit. (1923) 
344; E. curtisii King & Gamble op. cit. 453, Ridley op. cit. (1923) 344; Tabernaemontana 
cylindrocarpa (King & Gamble) Merr., Pap. Mich. Acad. Sci. 20 (1935) 107, Corner op. cit. 
161; E. rostrata (Wall.) Markgr., op. cit. 547; T. crispa auct. non Roxb.: Hooker f,, Fl. Brit. 
Ind. 3 (1882) 648, Leeuwenberg op. cit. (1991) 145. (For further synonymy, cf 
Leeuwenberg op. cit. (1991) 145, under T. crispa). 
Shrub to 2 m tall. Twigs sparsely lenticellate, glabrous. Leaves glabrous, papery; 
blade elliptic, 6—20.5 x 2.5-6.5 cm, base cuneate, apex acuminate; lateral veins 
4-11 pairs, weakly anastomosing near margin; intercostal venation mostly obscure; 
petiole 2-20 mm long. Inflorescences 4.6—-18 cm long. Flowers: sepals 4-10 mm 
long, 3-6 times as long as broad, ovate to linear, apex obtuse or rounded, base 
cordate or not, often leafy, not ciliate; corolla white, in mature bud 1.4—2.6 cm 
long with an ovoid head 0.2—0.4 the length of bud, apex rounded or obtuse, 
glabrous on both sides or pubescent around stamen insertion, tube 1.3—2.2 cm long, 
twisted or not, lobes 10—20 x 2.5-10 mm, apex rounded; stamens inserted around 
the middle or upper half of corolla tube, anthers 2—3 x 0.5—0.8 mm; ovary 1—1.2 
mm long, style and pistil head 5-14 mm long. Fruits shortly stipitate, apex 
acuminate, torulose, 2—7 x 0.7—2.3 cm, several-seeded. Seeds ovoid, 7-10 x 4.5-6 
mm. 
India (Andaman and Nicobar Is.), Myanmar, Thailand, Vietnam, Sumatra, 
Peninsular Malaysia, Borneo and the Philippines. In Borneo, widespread in Sabah 
(e.g., SAN 114295, SAN 117225, SAN 118953, SAN 123566, and SAN 141178). Not 
yet known from Sarawak. In scrub or forest at altitudes to 1400 m. 

Sepals minutely ciliate or not, 1-5 mm long, not narrower at the base than in the middle 


5. Corolla lobes minutely ciliate, at least in the lower half; flower robust; sepals ciliate..... 
sicne oun Sevan eee hier an gia asindisly a cigar edeivie dae eed avg Wis sane eesanen we ane overt es 2. T. corymbosa 
Corolla lobes not ciliate; flower robust or slender; sepals ciliate or not...............:0065 6 


6. Lateral veins frequently much paler than the blade above; head of mature corolla bud 
rounded or obtuse; sepals minutely ciliate or not................ceeeeeeees 4. T. pandacaqui 
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Lateral veins generally of the same colour as or only slightly paler than the blade; head 
of mature corolla bud acute or acuminate; sepals usually not ciliate......5. T. pauciflora 


1. Tabernaemontana antheonycta Leeuwenberg 
(Greek, anthos = flower, nyctios = of the night; referring to night-time flowering) 


Rev. Tabernaemontana 1 (1991) 117; Coode et al. (eds.) op. cit. 28. Type: Sibat S 23639, Borneo, 
Sarawak, Balingian, Mt. Iju (holotype L; isotypes A, BO, K, KEP, SAN, SAR, SING). 


Shrub or small tree to 5 m tall. Bark grey, smooth; inner bark pale brown. Sapwood pale 
brown. Twigs lenticellate, glabrous. Leaves subcoriaceous, mostly drying yellowish, 
glabrous; blade narrowly elliptic, 4-19 x 1-6 cm, 2.5—-6.3 times as long as wide, base 
cuneate, apex acuminate; lateral veins 6-9 pairs, curved-ascending, often somewhat 
obscure above; intercostal venation obscure; petiole 2-15 mm long. Inflorescences few- 
flowered, 3—11.4 cm long, delicate with a long thin peduncle to 6 cm long, glabrous, not 
densely lenticellate. Flowers: pedicels 4—6 mm long; sepals ovate, 1—1.2 x 0.8—1 mm, apex 
rounded, glabrous, ciliate, without glands inside; corolla never doubled, pale yellow to 
white, in mature bud 6—7 mm long with small, globose head c. 0.25 the length of bud, apex 
rounded, tube 4.5-5.2 mm long, lobes obliquely elliptic, 3.5—-5 x 0.9-1.4 mm, glabrous on 
both sides; stamens inserted in the upper two thirds of corolla tube, anthers c. 1.2 x 0.4 mm; 
ovary glabrous, c. 1.2 mm long, style c. 0.1 mm long; pistil head c. 0.7 mm long. Fruits of 
paired follicles, orange, obliquely obovoid, 15-32 x 8—18 mm, with or without ridges, /—2— 
(3)-seeded. 


Vernacular name. Sarawak—kerimpa patong (Iban). 


Distribution. Endemic in Borneo and known from Sabah (e.g., SAN 58740), Sarawak (e.g., 
S 16766, S 23639, S 24626, S 41796, and S 44006) and Brunei (e.g., BRUN 498 and Wong 
WKM 1073). 


Ecology. In lowland mixed dipterocarp forest at altitudes to 250 m. 


Note. The name implies, and the protologue states, that the flowers in this species only open 
at night, a conclusion reached because no open flowers were seen on the specimens studied. 
However, open flowers have now been seen on specimens with no indication on the label 
that the specimen was collected at night. Further study is needed to elucidate this. 


2. Tabernaemontana corymbosa Roxb. ex Wall. 
(Latin, corymbosus = corymbose; with the flowers in corymbs) 


Bot. Reg. 15 (1829) ¢.1273; Whitmore op. cit. 23; Corner op. cit. 161; Leeuwenberg op. cit. (1988) 5, 
op. cit. (1991) 138; Turner op. cit. 129; Middleton op. cit. 31; PROSEA op. cit. 534; Beaman et al. op. 
cit. 111. Type: Wallich 1572 (holotype K-W; isotypes BM, CGE, E, K, SING). Synonyms: 
Tabernaemontana hirta Hook,f., op. cit. 646; Ervatamia corymbosa (Roxb. ex Wall.) King & Gamble 
op. cit. 448, Ridley op. cit. (1923) 341; E. hirta (Hook.f) King & Gamble op. cit. 449, Ridley op. cit. 
(1923) 342, Whitmore op. cit. 23; E. corymbosa Roxb. ex Wall. var. pubescens King & Gamble op. 
cit. 449; T. sumatrana (Miq.) Hallier f, Bot. Jahrb. 49 (1913) 375; E. pauciflora Blume var. minor 
Ridl., J. As. Soc. Str. Br. 86 (1922) 300, Ridley op. cit. (1923) 343; E. pauciflora auct. non Blume: 
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Ridley op. cit. (1923) 342; Pagiantha corymbosa (Roxb. ex Wall.) Markgr., op. cit. 546. (For further 
synonymy, cf: Leeuwenberg op. cit. (1991) 138). 


Tree to 12 m tall, to 20 cm diameter. Bark dark brown, shallowly fissured. Twigs 
lenticellate, glabrous, rarely pubescent. Leaves subcoriaceous to papery, drying dark 
brown, glabrous or, rarely, sparsely pubescent below; blade elliptic to obovate, 7-30 x 2-14 
cm, 2—6 times as long as wide, base cuneate, apex acuminate to caudate; lateral veins 6-16 
pairs, curved-ascending, weakly anastomosing before reaching the margin; intercostal 
venation irregularly scalariform or more or less obscure; petiole 3—20 mm long. 
Inflorescences 2—25-flowered, 5—13 cm long, glabrous to pubescent; axes lenticellate or 
not. Flowers: pedicels 5-30 mm long; sepals ovate, 2—5 x 1-2.5 mm, apex acute to 
rounded, ciliate, otherwise glabrous outside; corolla never doubled, white, in mature bud 
1.7—3.2 cm long with ovoid to subglobose head 0.25—0.33 the length of bud, apex obtuse, 
tube 15-31 mm long, lobes 9-16 x 4-10 mm, apex rounded, pubescent at least at base 
inside, usually ciliate; stamens inserted at 13-23 mm from the base of corolla tube, anthers 
2-5 x 0.5-1.5 mm; ovary glabrous or with a few hairs, 1.5-2 mm long, style 10-16 mm 
long; pistil head 1.5—2.2 mm long. Fruits of 2 separate follicles, red or yellow, 2-4.5 x 
0.6-3 cm, with or without ridges, 5—20-seeded. Seeds with a red or orange aril. 


Distribution. S China, Myanmar, Vietnam, Laos, Thailand, Sumatra, Peninsular Malaysia, 
Singapore, Borneo, and Nusa Tenggara. In Borneo, common in Sabah (e.g., SAN 28710, 
SAN 34638, SAN 68577, SAN 78113, SAN 82546, and SAN 109388) and Sarawak (e.g., S 
22662, S 23439, S 43732, S 48195, and S 52397). Also occurring in Kalimantan (e.g., 
Teijsmann 7910). 


Ecology. In lowland and lower montane forests at altitudes to 1500 m. 


Uses. The latex from the leaves can be applied to sores. Infusions from all plant parts are 
used to treat syphilis. Also an ingredient of arrow poison. 


3. Tabernaemontana macrocarpa Jack Fig. 9. 
(Greek, makro = large, karpos = fruit; with large fruit) 


Mal. Misc. 2, 7 (1882) 80; Merrill op. cit. (1921) 498; Masamune op. cit. 624; Anderson op. cit. 149; 
Ashton op. cit. 45; Leuuwenberg op. cit. (1991) 165; Turner op. cit. 129; Coode et al. (eds.) op. cit. 
28; Argent et al. (eds.) op. cit. 83; Middleton op. cit. 32; PROSEA op. cit. 535; Beaman et al. op. cit. 
112. Neotype (Leuuwenberg, 1991): W.J. de Wilde 14396, Sumatra, Ketambe, Lau Alas Valley 
(holoneotype L; isoneotypes BO, K, KEP, US, Z). Synonyms: Pagiantha macrocarpa (Jack) Markgr., 
op. cit. 546; Ervatamia macrocarpa (Jack) Merr., J. Arn. Arb. 33 (1952) 246. 


Shrub or tree to 30 m tall, to 50 cm diameter, with low buttresses. Bark yellowish brown, 
brown, grey-brown or grey, finely fissured or with corky lenticels; inner bark pale cream. 
Sapwood pinkish cream to white. Twigs glabrous, lenticellate. Leaves mostly thickly 
coriaceous, glabrous; blade elliptic, 10-41 x 1.9—22 cm, 2—6.2 times as long as wide, base 
cuneate, apex apiculate or rounded, rarely acuminate; lateral veins 9—22 pairs, more or less 
straight; intercostal venation mostly obscure; petiole 10-40 mm long. Inflorescences few- 
to many-flowered, 7-20 cm long, glabrous. Flowers fragrant; pedicels 10-45 mm long; 
sepals 3-6 x 3-5 mm, ovate or suborbicular, apex rounded, ciliate, otherwise glabrous or 
with a few hairs outside; corolla with various combinations of cream, white and orange, in 
mature bud 1.5—3.1 cm long with ovoid to subglobose head 0.25—0.4 the length of bud, 
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Fig. 9. Zabernaemontana macrocarpa. A, flowering leafy twig; B, intrapetiolar ocrea, C, 
flower bud; D, longitudinal section of Mower bud; E, fruits. (A-D from $ 23620, E from 
Hansen 1110.) 
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Fig. 10. Tabernaemontana pauciflora. A, flowering leafy twig; B, intrapetiolar ocrea; C, flower 
bud; D, longitudinal section of flower bud; E, stamen; F, upper part of style head; G, fruits. 
(A-F from SAN 80500, G from S 31146.) 


APOCYNACEAE (MIDDLETON) 


apex acute to rounded, tube 10-21 mm long, lobes 14-31 x 7-15 mm, apex rounded; 
stamens inserted at 4-9 mm from the base of corolla tube, anthers 2.3-3.5 x 1-1.4 mm; 
ovary glabrous, 2.5—4 mm long, style 1.7—4.5 mm long; pistil head 0.7—2.5 mm long. Fruits 
of 2 follicles, separate or joined at base, orange, 8—/6 <x 5—/6 cm, sometimes with faint 
ridges, many-seeded. Seeds with a red aril. 


Vernacular names. Sabah—burut-burut (preferred name), /ampada (Dusun, Ranau). 
Sarawak—peler kambing (Brunei Iban), tara manang (Iban). 


Distribution. S Thailand, Sumatra, Peninsular Malaysia, Borneo, and the Philippines. In 
Borneo, widespread in Sabah (e.g., SAN 32011, SAN 82449, SAN 83889, SAN 127116, and 
SAN 127377) and Sarawak (S 43693, S 44875, S 49148, S 49679, and S 49680). Also 
occurring in Brunei (e.g., BRUN 1057 and BRUN 3122) and Kalimantan (e.g., Kostermans 
4952, Kostermans 21187, Leeuwenberg 13027, and Ridsdale PBU 551). 


Ecology. Common in primary and secondary lowland and lower montane forests on sandy 
loam soils, at altitudes to 1500 m. 


Uses. Fruit used to alleviate toothache; the chopped root is an ingredient of arrow poison. 


4. Tabernaemontana pandacaqui Poir. 
(of Pandacaqui in the Philippines) 


In Lam., Encycl. 7 (1806) 529; Merrill, Enum. Philip. Fl. Pl. 3 (1923) 325; Leeuwenberg op. cit. 
(1991) 169; Middleton op. cit. 33; PROSEA op. cit. 535. Type: Sonnerat s.n., the Philippines, Luzon, 
near Manila (holotype P-LA; isotype P). Synonyms: Tabernaemontana orientalis R.Br., Prodr. (1810) 
468, Merrill op. cit. (1921) 499, Masamune op. cit. 624; T. floribunda Blume, Bijdr. Fl. Ned. Ind. 
(1826) 1028, Backer & Bakhuizen f op. cit. 229, Anderson op. cit. 149, Ashton op. cit. 43. (For 
further synonymy, cf. Leeuwenberg op. cit. (1991) 169). 


Shrub or small tree to 14 m tall. Twigs lenticellate, occasionally sparsely pubescent. Leaves 
papery or subcoriaceous, glabrous or pubescent; blade elliptic or obovate, 3—14.1(-—25) x I- 
6.5(—10) cm, base cuneate, apex acuminate or caudate; lateral veins 4—14 pairs, curved- 
ascending, weakly anastomosing near margin, frequently much paler than the blade above; 
intercostal venation mostly reticulate, sometimes obscure, often paler than the blade; petiole 
3-20 mm long. Inflorescences pubescent or glabrous, 4-11 cm long, 2—many-flowered. 
Flowers weakly or not scented; sepals ovate, 1-4 x 0.5-2 mm, apex rounded to acuminate, 
pubescent or glabrous, ciliate or not ciliate; corolla never doubled, white or pale yellow, in 
mature bud (1—)2.2—3 cm long with globose head 0.2—0.4x the length of bud, apex rounded 
or obtuse, glabrous on both sides, rarely pubescent at base of lobes or in throat, tube (8—)18— 
23 mm long, twisted or not, lobes not ciliate, (6—)15—17 x 2-10 mm; stamens inserted at 
5-14 mm from the base of corolla tube, anthers 1.1-5 x 0.4-1 mm; ovary 1—2.8 mm long, 
style and pistil head 1.1-1.6 mm long. Fruits of 2 separate follicles, orange, red or yellow, 
obliquely ellipsoid, 0.9-7.1 x 0.5-3 cm, apex acuminate, slightly reflexed, distinctly 
longitudinally ridged, glabrous or pubescent, /—40-seeded. Seeds with a red or orange aril. 


Distribution. S China, Taiwan, Thailand, Borneo, eastern parts of Indonesia, northern parts 
of Australia, and western Pacific. In Borneo, only known from Sabah, scattered in islands in 
Kota Belud, Kudat, Lahad Datu and Lamag districts (e.g., SAN 22154, SAN 110071, SAN 
125369, SAN 129417, and SAN 135370). 
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Ecology. Found in a wide variety of habitats, particularly in drier areas. 


Uses. Used in a bath after childbirth and is applied to bruises, wounds and swellings. 


5. Tabernaemontana pauciflora Blume Fig. 10, PlatelF. 
(Latin pauci- = few; florus = flower; few-flowered) 


Bijdr. Fl. Ned. Ind. (1826) 1028; Merrill op. cit. (1921) 499; Masamune op. cit. 624; Leeuwenberg op. 
cit. (1991) 182; Turner op. cit. 130; Coode et al. (eds.) op. cit. 28; Middleton op. cit. 33; PROSEA op. 
cit. 536; Beaman et al. op. cit. 112. Type: Blume 73, Java, near Rompien (holotype L). Synonyms: 
Tabernaemontana malaccensis Hook.f, op. cit. 649, Corner op. cit. 161; Ervatamia malaccensis 
(Hook.f) King & Gamble op. cit. 452, Ridley op. cit. (1923) 343; T. polysperma Merr., Philip. J. Sci. 
21 (1922) 531, Merrill, PEB (1929) 254, Masamune op. cit. 624. (For further synonymy, cf: 
Leeuwenberg op. cit. (1991) 182). 


Shrub or small tree to 6 m high, to 10 cm diameter. Bark pale grey to grey-brown, smooth; 
inner bark pale yellow. Sapwood pale yellow. Twigs glabrous, with few lenticels. Leaves 
papery, glabrous; blade narrowly elliptic or elliptic, 3-26 x 0.6—-10 cm, base cuneate, apex 
acuminate or caudate; lateral veins 5-20 pairs, curved-ascending, concolourous or slightly 
paler than the blade; intercostal venation obscure; petiole 2-7 mm long. Inflorescences 
3—15-flowered, 2-10 cm long, glabrous to minutely puberulent. Flowers fragrant; pedicels 
3-10 mm long; sepals ovate to oblong, 2-4 x 0.7-1.2 mm, not ciliate, apex acuminate to 
acute, glabrous to sparsely puberulent; corolla never doubled, white, sometimes yellow in 
the throat, in mature bud 1.4-3.8 cm long with ovoid head 0.2—0.33x the length of bud, 
apex acuminate to obtuse, tube 12.5—23 mm long, lobes not ciliate, 7-14 x 3-9 mm, apex 
rounded, glabrous inside; stamens inserted at 9-16 mm from the base of corolla; anthers 
1.5-4 x 0.5—-1 mm; ovary glabrous, 0.6—2 mm long, style 8.5-15 mm long; pistil head 
0.7-1.2 mm long. Fruits of 2 separate follicles, yellow or orange, 2-6 x 0.7-2 cm, with 1 
or 2 clear lateral ridges on each side, many-seeded. Seeds with a red aril. 


Vernacular names. Sabah—/ampada (Dusun, Ranau), berancang asu (Dusun). 


Distribution. Myanmar, Thailand, Cambodia, Vietnam, Sumatra, Peninsular Malaysia, 
Singapore, Java, and Borneo. In Borneo, common in Sabah (e.g., SAN 81998, SAN 86598, 
SAN 86860, SAN 118758, and SAN 126270) but scattered in the eastern parts of Sarawak 
(e.g., S 30683, S 31146, S 31922, S 52315, and S 65633). Also occurring in Brunei (e.g., 
Bernstein 236, Cowley 108 and Wong WKM 1161) and in Kalimantan (e.g., Kostermans 
10577A, Kostermans 21671 and Leeuwenberg & Rudjiman 13026). 


Uses. As in T. pandacaqui. 
Note. The specific limit between 7. pauciflora and T. rostrata are not entirely clear. Further 
research may reveal that specimens with long narrow calyx lobes, which have been assigned 


to T. pauciflora by Leeuwenberg (op. cit. 1991) and also in this work, might have to be 
transferred to a more broadly defined T. rostrata. 
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9. VOACANGA Thouars 


(Latinisation of a Malagasi plant name) 


Gen. Nov. Madag. (1810) 10; Backer & Bakhuizen f, FJ 2 (1965) 229; Anderson, CLTS (1980) 150; 
Leeuwenberg, Agric. Univ. Wag. Pap. 85-3 (1985) 9; Ashton, MNDTS 2 (1988) 45; PROSEA 12, 2 
(2001) 582. 


Shrubs or trees with dichotomous branching; with white latex. Leaves opposite, with small 
stipule-like flaps in the axils, sometimes obscure. Inflorescences cymose or flowers 
solitary, lax; 2 inflorescences at each ramification. Flowers usually fragrant; sepals in most 
species with a distinct connate tube and free lobes, usually with glands inside, shed with the 
corolla; corolla lobes overlapping to the left in bud, mature corolla with narrow or trumpet- 
shaped tube and spreading lobes; stamens subsessile, completely included in the corolla tube 
or slightly exserted, anthers narrowly triangular, base sagittate, apex acuminate, sterile at 
apex, weakly attached to the pistil head; disc adnate to sides of carpels; ovary of two 
separate carpels united into a common style, style filiform; pistil head short. Fruits of 
paired follicles, usually somewhat united at least at the base. Seeds covered in a fleshy aril. 


Distribution. About 12 species, distributed in Africa and Malesia. Two species occur in 
Sabah and Sarawak. 


Ecology. Mostly in wet aseasonal or seasonal lowland evergreen forests. 


Key to Voacanga species 
Leaves glabrous below; corolla tube more than 20 mm long....................0645 1. V. foetida 


Leaves pubescent below; corolla tube less than 15 mm long.................... 2. V. havilandii 


1. Voacanga foetida (Blume) Rolfe 


(Latin, foetidus = evil-smelling; the flowers) 


J. Bot. London 21 (1883) 202; Backer & Bakhuizen f op. cit. 229; Leeuwenberg op. cit. 47; PROSEA 
op. cit. 584. Basionym: Orchipeda foetida Blume, Bijdr. Fl. Ned. Ind. (1826) 1027. Type: Blume s.n. 
(= RAL Sheet No. 898112361), Java, without locality (holotype L; isotypes MEL, P, U). 


Tree to 20 m tall, to 40 cm diameter. Bark grey, whitish brown, or grey-brown, smooth; 
inner bark medium yellow-brown, fibrous. Sapwood pale yellow. Twigs glabrous, 
lenticellate. Leaves papery, glabrous; blade elliptic, obovate or ovate, 7-37 <x 3-11 cm, 
base cuneate, apex acuminate or apiculate; lateral veins 7—15(—17) pairs, curved-ascending; 
intercostal venation scalariform or inconspicuous; petiole 5—9(—-15) mm long. 
Inflorescences few-flowered, 12—22 cm long, glabrous; peduncles 5—15 cm long. Flowers 
with an unpleasant smell; pedicels (1—)2.5—4 cm long; calyx forming a campanulate tube, 
slightly fleshy, glabrous outside, tube 12—28 mm long, lobes 4-12 x 5-11 mm, apex 
rounded; corolla white, tube 28-45 mm long, widening towards apex, glabrous on both 
sides, lobes 37-95 =x 22-44 mm, apex rounded, glabrous; stamens inserted near the base of 
the corolla tube; disc annular, c. 0.5 mm high; ovary glabrous, c. 2 mm high, style short. 
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Fig. 11. Voacanga havilandii. A, flowering and fruiting leafy twig; B, detail of venation and 
indumentum on lower leaf surface; C, open flower; D, adaxial view of calyx showing colleters, 
E, stamens; F, gynoecium; G, fruits. (A-B from S 29303, C-# from § 1/8456, G from § 65623.) 
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Fruits fleshy, free from each other, subglobose, 6-11 cm diameter. Seeds with an orange 
aril. 


Distribution. Sumatra, Borneo, and Java. In Borneo, known from Sandakan district in 
Sabah (e.g., Wong WKM 2653) and in Kalimantan (e.g., Dachlan 2149). 


Ecology. In forest at altitudes to 600 m. 


Uses. Latex can be applied externally against skin diseases. 


2. Voacanga havilandii Rid]. Fig. 11. 
(G.D. Haviland, 1857-1901, First Sarawak Medical Officer, plant and insect collector) 


Bull. Misc. Inform. Kew (1926) 473; Masamune, EPB (1942) 625; Anderson op. cit. 150; 
Leeuwenberg op. cit. 63; Ashton op. cit. 46. Type: Haviland 593, Borneo, Sarawak, Kuching 
(holotype K; isotype SAR). Synonym: Voacanga borneensis Markg., Mitt. Bot. Staatssamml. 
Miinchen 1| (1950) 28. 


Small tree to 15 m tall, to 15 cm diameter. Bark pale green to whitish, lenticellate. Twigs 
pale grey-brown with a few large lenticels, glabrous. Leaves pubescent below, thinly 
coriaceous; blade elliptic to obovate, 3.7—25 = 1.7—9.5 cm, 1.3—4.1 times as long as wide, 
base cuneate, apex acuminate to apiculate; lateral veins 7—14 pairs, almost perpendicular to 
the midrib, anastomosing into a looped intramarginal vein; petiole 4-25 mm long. 
Inflorescences lax, many-flowered, to 35 cm long, glabrous to pubescent; peduncles 4.5—16 
cm long. Flowers: pedicels 1—2.4 cm long; calyx 6-12 mm long, tube campanulate, 3—9.5 
mm long, glabrous to sparsely pubescent; corolla white or cream, tube 7—/1 mm long, 
cylindrical, somewhat wider around the anthers, lobes 15—24 <x 7-11 mm, apex rounded, 
spreading or recurved; stamens inserted in the upper part of corolla tube, anther apex near 
corolla mouth; disc annular, crenate, 0.4—0.8 mm high; ovary 1-2 mm high, glabrous. 
Fruits subglobose, 3.5—5 cm diameter. Seeds with an orange-red aril. 


Vernacular name. Sarawak—bardal (Iban). 

Distribution. Endemic in Borneo. In Sarawak, scattered (e.g., S 18456, S 19475, S 29303, S 
39934, and S 64345) but not yet known from Sabah. Also occurring in Kalimantan (e.g., 
Burley et al. 2826). 


Ecology. In lowland mixed dipterocarp forest at altitudes to 200 m. 
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DIPTEROCARPACEAE 


P.S. Ashton 


Arnold Arboretum, Harvard University Herbaria, Cambridge, Massachusetts, U.S.A. and 
Royal Botanic Gardens, Kew, England, U.K. 


Blume, Bijdr. Fl. Ned. Ind. (1825) 223; F. Heim, Rech. Dipt. (1892) 1; King, J. As. Soc. Beng. 62, 2 
(1893) 87; Brandis, J. Linn. Soc. Bot. 31 (1895) 1; Merrill, EB (1921) 397; Ridley, FMP 1 (1922) 209; 
Gilg in Engler & Prantl, Nat. Pflanzenfam. edition 2, 21 (1925) 237; Foxworthy, Philip. J. Sci. 6 
(1911) Bot. 231, Philip. J. Sci. 13 (1918) Bot. 163, Malay. For. Rec. 10 (1932) 4, Philip. J. Sci. 67 
(1938) 241; Masamune, EPB (1942) 482; Symington, Malay. For. Rec. 16 (1943) 1; Brown, FTSB 
(1955) 88; Backer & Bakhuizen f,, FJ 1 (1964) 328; Ashton, MDB (1964) 1, MDBS (1968) 1, FM 1, 9 
(1982) 237, in Kubitzki et al. (eds.), Fam. Gen. Fl. Pl. 5 (2000) 182; Meijer & Wood, Sabah For. Rec. 
5 (1964) 9; Burgess, TBS (1966) 93; Anderson, CLTS (1980) 110; Kessler & Sidiyasa, TBSA-EK 
(1994) 86; Coode et al. (eds.), CLBD (1996) 66; Newman et a/l., MDFB-LHW (1996) 55, MDFB- 
MHHW (1998) 57. 


Mostly large canopy or emergent, resinous trees; usually buttressed. Bark smooth, fissured 
or flaky. Indumentum comprising fascicled hairs, sometimes also simple hairs, unicellular 
or multicellular glandular hairs or short- or long-lobed peltate scales. Shoot growth 
rhythmic. Twigs with small or large, sometimes species-specific (Dipterocarpus), shoot- 
buds. Stipules species-specific in some taxa (especially in Dipterocarpus), generally 
caducous leaving distinct scars. Leaves alternate; blade simple, generally penninerved, base 
generally terminating abruptly at the frequently geniculate petiole, margin entire though 
sometimes sinuate, often narrowly revolute, apex generally acuminate; lateral veins very 
slender (densely parallel in Cotylelobium, Dryobalanops and some Hopea), often with 
axillary domatia; intercostal venation scalariform or reticulate. Inflorescences generally 
paniculate, sometimes racemose or rarely subcymose, terminal, axillary or sometimes 
ramiflorous, furnished with paired modified stipules at nodes, generally regularly 1—2(-3)- 
branched, the branchlets bearing distichous or secund flowers. Flowers bisexual, radially 
symmetrical, scented, nodding; calyx persistent, 5-merous, sepals free and quincuncial- 
imbricate or united at base with valvate lobes, with 2-3(—5) (outer if imbricate) lobes 
enclosing those remaining and generally greatly expanding and spatulate and lightly 
twisted in fruit; corolla 5-merous, petals contorted, weakly connate at base or free, almost 
always partially unicellular-hairy outside; stamens 5 to more than 100, 1—3-verticillate or 
irregular, hypogynous or subperigynous, centrifugal, filaments generally compressed at 
base, tapering and filiform distally, or filiform throughout, frequently connate to petals, 
anthers erect, 2-loculed with (2—)4 pollen sacs, introrse or latrorse, connective with more or 
less prominent appendage, variously short or long, aristate or stout, erect or reflexed; ovary 
generally superior, sometimes semi-inferior, (2—)3(—5)-loculed, style generally columnar, 
often thickened at base into a stylopodium, stigma generally obscure, more or less distinctly 
trifid; ovules 2(—-many) per locule, axile, pendulous or laterally anatropous, bitegmatic with 
ventral raphe and superior micropyle. Fruits indehiscent /(-many)-seeded nuts with woody 
pericarp and persistent calyx appressed to the base; calyx lobes more or less expanding into 
spatulate wings; cotyledons generally fleshy, sometimes laminar, entire or variously lobed, 
frequently unequal, one more or less enclosing the other, both enclosing the radicle. 
Germination epigeal or hypogeal, the pericarp splitting loculicidally or irregularly. 
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Distribution. Pantropical, with about 500 species in 3 subfamilies and 17 genera. In Sabah 
and Sarawak the family is represented by 9 genera with 267 species. 


Ecology. In Sabah and Sarawak, occurring especially in mixed and upper dipterocarp 
forests but also in other non-saline habitats, at altitudes to 1800 m. Rare in secondary forest 
following clearing. 


Notes. The resinous smell of fresh wood and bark, the twig with stipular scars, and the 
stipulate leaf with simple entire-margined blade terminating abruptly at the frequently 
geniculate petiole, serves to distinguish a dipterocarp at any stage in the field. 


The Dipterocarpaceae have been regarded as allied to Guttiferae, Theaceae and Order 
Malvales, especially the Tiliaceae. Ashton (1982) considered the family to be allied to 
Sarcolaenaceae and Tiliaceae, and to be within Order Malvales. Molecular evidence 
(Alverson et al., Am. J. Bot. 85 (1998) 876) indicates Dipterocarpaceae to share a clade 
allied to but not within core Malvales, with Sarcolaenaceae (trees of Madagascar and 
formerly Africa) and Cistaceae which are temperate shrubs. Molecular evidence (Alverson 
et al., op. cit.; Dayanandan et al., Am. J. Bot. 86 (1999) 1182) supports the close affinity of 
the three putative subfamilies of the Dipterocarpaceae. 


Maguire & Ashton (Taxon 26 (1977) 341) subdivided the Dipterocarpaceae into three 
subfamilies, which can be distinguished as follows: 


1. Anthers basifixed; sepals, if amplicate, then generally conspicuously unequal with 2-3 
becoming wing-like in fruit; ovary (2—)3-loculed, each locule with 2 ovules. Wood, 
leaves and ovary with resin or secretory ducts; wood-rays multiseriate. Tropical Asia 
and Malesia....... subfam. Dipterocarpoideae 
Anthers basi-versatile; sepals equally accrescent, papyraceous; ovary (2—)3—4(-5)- 
loculed, each locule with 2—4 ovules. Wood, ovary and, commonly, leaves without 
resin or secretory ducts...... 2 


2. Petals longer than sepals; anthers little or deeply basi-versatile, connective little or 
moderately projected as an apical appendage; ovary 3(—5)-loculed, each locule with 2 
ovules. Wood-rays predominantly uniseriate. Tropical Africa and Madagascar............ 
subfam. Monotoideae 
Petals shorter than sepals; anthers deeply basi-versatile, connective conspicuously 
projected as an apical appendage; ovary 4(—5)-loculed, each locule with 4 ovules. 
Wood-rays predominantly biseriate. Tropical America......... subfam. Pakaraimoideae 


Phytogeography. The subfam. Dipterocarpoideae comprise 13 genera, with c. 475 species, 
confined to the Asian tropics between the Seychelles Is. and S Asia to New Guinea but 
absent in the Lesser Sunda Is. east of Sumbawa. Most genera and species occur in the W 
Malesia: Sumatra, Peninsular Malaysia, Singapore, Java, Borneo, the Philippines and 
islands in between. Sabah and Sarawak, which have 267 species in 9 genera, is the richest 
area in the world for dipterocarp species. 
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Within NW Borneo, dipterocarps manifest rather distinct geographical provinces, partially 
irrespective of the geographical range of their specific habitats. One distinct province is 
north of a line from Pontianak following the Sg. Kapuas to the Kapuas Lakes in Kalimantan, 
then across the Sarawak lowlands to Sipitang District in SW Sabah, with a few entities 
occurring north to Papar. Species confined to this province, yet not endemic in Borneo, 
indicate this province to be the Borneo extension of Corner’s Riau Pocket. Within it, there is 
a distinct barrier at the Lupar valley, including several Peninsular Malaysian/Sumatran 
elements west of it, as well as some endemics. It is noteworthy that the boundary of this 
province coincides with the extent of major areas of peat swamp, kerangas, and mixed 
dipterocarp forest on deep yellow humult sandy soils; several of these soils specialists 
extend to E Sabah, mainly on ultrabasic substrates. A second mainly lowland province 
occurs from Sandakan district in E Sabah southwards, with no distinct southern boundary 
but gradual attrition of species southwards to Balikpapan and beyond though many only 
reach Tidung and Berau in NE Kalimantan. This province includes some Philippine species, 
some of which extend westwards to NE Sarawak and Brunei. Most species confined to 
Borneo to this province occur in mixed dipterocarp forest on clay soils. A third province, 
overlapping with the other two, contains species of the central Borneo uplands. Those 
species of low altitudes are centred, in Malesia, around the Rajang hinterland, extending 
across to Ulu Barito, Kayan, and sometimes the poorly explored Kapuas hinterland. Those 
of the upper dipterocarp forest are mostly as yet unrecorded from Kalimantan and there is 
increasing endemism towards the northeast, peaking around Mt. Kinabalu. 


We have relied, for our distribution and ecological records, in this account on the extensive 
data cited in the unpublished report of Brunig (1966)* the identifications for which I was 
responsible; Anderson’s (1963) Checklist for the peat swamps, and my own data from 105 
sample plots, and the 52 ha plot in Lambir Hills NP. In mixed dipterocarp from Miri to 
Kuching districts. 


Ecology. Members of the subfamily Dipterocarpoideae are overwhelmingly concentrated in 
aseasonally wet lowland evergreen forests on well-drained soils, at altitudes below 800 m 
and with declining numbers above 400 m. There, the subfamily is characterised by supra- 
annual mass flowering especially among canopy species, mast fruiting synchronised at 
subfamily level, and high survival of germinants: forests most dense in dipterocarp species 
have abundant saplings at all times. Dipterocarp species are either late successional, their 
juveniles with relatively high growth rates and low shade tolerance; or climax, their 
juveniles having relatively low maximum growth rates but high shade tolerance. 
Dipterocarps are most rich in species in forests with high canopy heterogeneity imparted by 
frequent small to moderate-not large-gap formation. Dipterocarps are ectotrophic 
mycorrhizal: they are most species-rich on yellow soils with shallow acid raw humus, and 
their juveniles are easily eliminated by soil surface disturbance; dipterocarps return to 
abandoned Jadang slowly, in part owing to their limited dispersal; but they may not return 
for centuries on humic soils whose surface has been removed or destroyed by machinery, 
burning or cultivation. Nevertheless, the fast growth rates and superior timber quality of 
many species, combined with their abundant regeneration, makes them the easiest major 
rain forest timber family, world-wide, to be sustainably managed for timber. Most 
dipterocarps are highly habitat specific: local conservation planning for dipterocarp species 
must first conserve adequate area of each of the main habitats in which they occur. 





*Brunig, E.F. 1966. Der Heidewald von Sarawak und Brunei—eine Studie seiner 
Vegetation und Okologie. 2 Beschreibung der Arten. Pp. 41-73. 
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Particularly, species are generally highly soil-specific, and appropriate choice of species is 
essential for plantation. Many species appear to be able to occur, occasionally, to the 
altitudinal limits of lowland tropical soils, which is generally at 700-1200 m altitude; those 
that are confined to low altitudes appear to be on soils similarly constrained. The subfamily 
as a whole reaches its highest biomass, and stand density on yellow and red lowland soils, 
where the major division in forest species composition correlates with the presence or 
absence of surface acid raw humus. On these yellow/red soils, dipterocarps comprise more 
than half the above-ground tree biomass, and more than 70% of the emergent individuals; 
they are less well represented by species which reach maturity in the main canopy or 
subcanopy though these ‘mixed dipterocarp forests’ support many juvenile dipterocarps of 
all sizes, especially saplings. In this treatment, commonness is estimated in relation to 
ecology, for forest prior to logging. 


Dipterocarps are insect pollinated; species within each major taxon share the same insect 
pollinators. Flowering within a major taxon, especially in the sections of Shorea, is 
sequential within one habitat and species association, with overlap in flowering between 
successive species. Dipterocarps are self-compatible, though available evidence suggests 
that outcrossing is high in nature, and that progeny from outcrossing have higher 
survivorship than those originating from selfing. Apomixis through adventive embryony 
appears to be important in some species. Dipterocarp seeds lack dormancy, the species 
populations therefore being dependant on an abundant population of juveniles. Fruits are 
primarily dispersed by gyration occasioned by the twisted wing-like fruit sepals, though 
many appear to have no means of dispersal. Terrestrial mammals, especially rodents, may 
inadvertently disperse seed for short distances, and scatter-hoarding occurs. A few species 
are water-dispersed. Fruit dispersal is, therefore, mostly very limited in the aseasonal wet 
tropics except during exceptional wind storms. Dipterocarps may take centuries, or longer, 
to disperse back into extensive cleared areas. 


Dipterocarps are, generally, a poor source of food for larger animals; their resinous parts are 
astringent with tannin and difficult to digest, while the lipid-rich fruits are only produced at 
long intervals when their superabundance far exceeds the capacity of animals to consume 
them; this thereby permits their copious regeneration. Supra-annual mast fruiting appears to 
explain both the success of dipterocarps in western Malesia, and the relatively low animal 
carrying capacity of vertebrates there compared with evergreen lowland tropical forests in 
Africa and America. Recently, it has been discovered that wild pigs (Sus scrofa) in Pasoh 
FR, Peninsular Malaysia, preferentially harvest dipterocarp saplings to build their nests; the 
increase in food availability for pigs, provided by fallen fruit in oil palm plantations adjacent 
to mixed dipterocarp forest, is thereby leading to dramatic declines in dipterocarp saplings, 
and may lead to a declining role of the subfamily at least near the edge of the forest. 


Uses. Dipterocarps have had a wealth of traditional uses (PROSEA 5, 1 (1993) 94, 139, 166, 
186, 238, 299, 325, 384, 458 & 461), few of which have survived rural economic change. 


The earliest recorded use was for camphor, from Dryobalanops aromatica, which was 
exported in medaeval times to the Middle East, where it has been said it was worth its 
weight in gold as a base for incense. Iban girls formerly used camphor resin in a similar 
way, melting the camphor then infusing it with other scents; it was then used as a solid 
perfume and hidden in their pillows. There would appear to be opportunities for commercial 
development of this attractive fashion for a wider market. 
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The viscid resin of Dipterocarpus was used, eventually commercially, as a basis for paints 
and for caulking wooden boats, particularly in seasonal continental Asia where several 
species produce copious resin and are tapped with the aid of fire. This practise continues in 
the poorer rural economies. The crystalline resin of some species of Hopea, known as mata 
kucing, was used as a base for medicines, and for varnishes. A charcoal, prepared from resin 
of Shorea sect. Richetioides, was formerly used for blackening teeth, a custom then among 
Lun Dayuh and Brunei women. 


The abundance of astringent compounds in dipterocarp tissues, specifically the inner bark, 
was availed of as /aru: macerated bark introduced to rice and coconut beer to arrest further 
fermentation; it was also used to prevent frothing during boiling of palm syrup during sugar 
manufacture. 


The fat-rich cotyledons have formerly been an important source of famine food throughout 
Asia, and nuts of certain Shorea are still collected in Sri Lanka for preparation of 
sweetmeats, and in Borneo as a source of cooking fat with a high melting point. The large 
nuts of some species of Shorea sect. Pachycarpae and also sect. Brachypterae, sect. Mutica 
and sect. Shorea are particularly favoured, and are exported during mast years for use in 
chocolates, lipstick and other industrial products. 


But since the early seventies, dipterocarps have provided the bulk of hardwoods traded on 
international markets; the light hardwood Shorea timbers being particularly in demand 
though the heavy hardwood selangan batu is marketed for decking, garden furniture and 
other purposes where a high quality weather resistant wood is required. Although timber 
harvesting can be managed sustainably (but almost certainly not also sustaining 
biodiversity), this has not been done because it involves additional costs and reduces profits. 
In particular, careless and inappropriate use of machinery, and especially re-entry for further 
logging while the residual stand is developing, has led to soils disturbance and damage to 
the original stand on such a scale that it is unlikely that economically merchantable stands of 
dipterocarps will return for at least one, and possibly several centuries. Although this 
practise is logical financially to the concession holder, it has economically impoverished the 
nation by degrading its most valuable sustainable resource. 


By virtue of their commanding role in the structure of the lowland and hill forests of Sabah 
and Sarawak, dipterocarps possess unique economic service values, esthetically including 
for tourism, and in the conservation of the overall biodiversity of these ecosystems which 
are the most species-rich forests in the Old World, being matched only by some in the 
headwaters of the Amazon River. Their value in sequestration of atmospheric carbon is 
almost certainly greater than any other tropical plant family. The harvesting of the 
dipterocarp trees for timber dramatically affects the demography, hence interdependences, 
of the other plants and animals of the forest, and extinctions can be predicted. This are 
major reasons why the forests of the national parks must remain sacrosanct. 


Conservation status. I have endeavoured, on available evidence and personal experience, 
to predict the degree of endangerment of the dipterocarp species in our region. My criteria 
require explanation. The International Union for the Conservation of Nature (IUCN) has 
drawn up criteria for making standard comparable assessments of conservation status for 
organisms in general, plants as well as animals. Their criteria are based, however, mainly on 
animal population characteristics. Most animals are less physical-habitat-specific than 
plants, and their populations therefore generally extend more continuously over large areas. 
Animals also have shorter life-spans than trees. IUCN has placed high emphasis, therefore, 
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on the amount by which habitat has been reduced in area over the last three generations of a 
species. Were this criterion literally applied to dipterocarps, all our species would be judged 
to be at some level of endangerment!. Dipterocarp populations, by being highly habitat- 
specific, are already often fragmented in nature into an archipelago of habitat-islands. It is, 
therefore, the number of these islands that survive forest harvesting or conversion that 
matters to them, rather than the absolute decline in primary (or logged) forest area. A further 
important rule of thumb, which can reasonably applied to both plants and animals, is the 
minimum acceptable size of populations of mature reproductive individuals that is needed to 
sustain the genetic diversity found in nature through outbreeding. It is generally assumed 
that a minimum of 200 mature individuals, in a given area/habitat, is needed, that is a 
minimum of 200 within the foraging range of the pollinating insect in the dipterocarp case. 
It is thus obvious that logging has a major impact on the distribution and frequency of 
adequate dipterocarp breeding populations. It can reasonably be argued that the regeneration 
which survived from the primary forest through the logging process will in due course grow 
to become new populations of acceptable density. We hope that this may be the case, but 
fear that soil disturbance, uniformly low light conditions beneath the later regrowth, and the 
slow growth rates of climax species in relation to the length of the felling cycle, may all 
have adverse effects, particularly on the soil specialists and other less common species. I 
have therefore placed high emphasis on the accessibility and suitability of species’ habitats 
for conversion to agriculture, and their occurrence in the national parks system, when 
assigning a level of threat to a species’ survival within Sabah and Sarawak. The generally 
lower level of endangerement of species in Sabah and Sarawak when compared to their 
global distribution (cf Oldfield et al. 1998. The World List of Threatened Trees, WCMC & 
IUCN) testifies largerly to their generally good conservation in the legislated Sabah and 
Sarawak park systems, which have been largerly protected from logging. In logged forests, 
surviving juveniles of the more light-demanding species may be expected to survive to 
maturity, as may those of understorey species; but the shade-tolerant, generally heavy 
hardwood species have an uncertain future there. 


Key to genera 
(based on flowering/fruiting specimens) 


1. Fruit calyx lobes valvate, not incrassate, at base. Chromosome number x = 11 (tribe 
Dipterocarpeae) oiicccasnccsckencacses sade cdulecaedc bi dabeeaeudoes abwncawsubatinddon iene amewendte 2 
Fruit calyx lobes at least slightly imbricate at base (often becoming fully valvate in 
Dryobalanops and Parashorea), with a distinct incrassate expanded spoon-shaped base 


(united into a cup in Dryobalanops). Chromosome number x = 7 (tribe Shoreae)....... 6 
2. Base of fruit calyx united into a tube enclosing at least the basal half of the nut.......... 3 
Fruit sepals free to the base, or united into a shallow cup enclosing less than one third 
OF THE NU s.2..c ss ccroecevenserdomessregeesrseuaveeedesvewsetetesteaueedyes eves su tegepeevaenaee sessed 4 


3. Connectival appendage of stamen stout, tapering, at most 14x the length of anthers. 
Nut free within calyx tube. Epidermis lacking peltate scales. Leaf bud prominent; 
stipules large, amplexicaul; leaf aestivation plicate; lateral veins not uniting into an 
INntraMar ginal: VEIN .c..65 Sssacsel sad oews wees geacend patie ade va cacaeeeeeetas 3. Dipterocarpus 
Connectival appendage of stamen slender, at least twice the length of anther. Nut 
adnate to calyx tube. Epidermis in part furnished with peltate scales. Leaf bud small; 
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stipules linear, with short scars; leaf aestivation not plicate; lateral veins joining distally 
into a prominent looped intramarginal vein..................sceceeeeeeeeeeee es 1. Anisoptera 


Stamens at least 25; connectival appendage at least twice the length of anther. Nut 


triangular in. cross+SectiOn....éccssciaai esea sieies botede ceeded ode udnued (eset ened heute 8. Upuna 
Stamens at most 15; connectival appendage at most 1'4x the length of anther. Nut round 
IN: {CLOSS=SECHON o:5 ciscecwtuierseeesetedwiGateniecaiets sienelndieen vtabinreries extn OovaiesleeieatetsMebeers 5 


Anthers linear-oblong, setose along lateral margins; style at least twice the length of 
ovary; stigma small, trifid. Leaf lateral veins densely parallel, unequal, slender and 
hardly raised, main veins joining distally uniting into a looped intramarginal 
VOLE 5. se arciexcetennacdatcidle side's ecg ctetaapeins veteluniphodile hoete beled shiznit ea hamareieqead pena 2. Cotylelobium 
Anthers broadly oblong to subglobose, glabrous; style less than twice the length of 
ovary; stigma conical, prominent. Leaf lateral veins well-spaced, usually distinctly 
raised below, with short or no intermediate veins, not or obscurely distally joined into 
an. intramareimal Veitesss.53.h2s2 wad eson og be Sed Sd dos hese nd exesgeesg rancdbaebenecs 9. Vatica 


Fruit calyx lobes all equal, all spatulate, wing-like, or all short. Leaf lateral veins very 
slender, dense, parallel, connected by a vein just within the margin.....4. Dryobalanops 
Fruit calyx lobes unequal, spatulate (except in Shorea isoptera), or all short. Leaf lateral 
veins, if slender and dense, not joining into an intramarginal vein.....................0ee- 7 


Fruit calyx lobe base narrow, hardly imbricate; nut verrucose-lenticellate, ripening 


globose: torellipsoid.ns: i232 cae. 20% odeataetea tose do Ret ods on bethaks Se odanntabedediays 6. Parashorea 
Fruit calyx lobe base broad, distinctly imbricate; nut not verrucose-lenticellate, ripening 
THOU SO sic inis ices cleo dienn ceecafencnigbarelereatd ectcle ccs vs a vieig erat ern Pareiewecatien biesd gti Upven geen eg eeeatecene ees 8 


Flower calyx lobes with 2 outer ones thicker, more acuminate than the 3 inner ones, 2 


becoming wing-like, spatulate in fruit, or all 5 short......... 00.0... cece eee eee 5. Hopea 
Flower calyx lobes with 3 outer ones thicker, more prominently acuminate than the 2 
inner ones, 3 becoming wing-like, spatulate in fruit or all 5 short................ 7. Shorea 


Field key to the genera and main field groups 
of Hopea and Shorea 


Leaf lateral veins curving round towards the margin and anastomosing to form a 


distinctly looped intramarginal Vein............ 0... cece ecee scene ne eeeeeeeeeeeneeneneneeeeneeees 2 
Leaf lateral veins either without or with indistinct intramarginal vein, or intramarginal 
VEIN Stal Shes aston dk varsdeaeletsdell dain ciel Serehvadiasdaisbediandteasbareiea Rdeintaninle haarsierilearbiaina ee tive sobs 3 


Bark surface remaining smooth at first, eventually irregularly flaky and becoming 
scroll-marked; inner bark homogeneous pale brown. Leaf intercostal venation obscure; 
main lateral veins very slender, hardly raised below, with many variably shorter 
intermediates; petiole not geniculate; leaf blade not lepidote below......2. Cotylelobium 
Bark surface vertically cracked, oblong-flaky; inner bark distinctly tangentially 
laminated. Leaf intercostal venation distinct, well-spaced, scalariform or reticulate; 
main lateral veins distinctly raised below; petiole geniculate; leaf blade peltate lepidote 
elOWSsankscareshite sc bails ckleh aa TA neta chore ERG het RE Me ohnodoaighetelade 1. Anisoptera 
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10. 


11. 


Leaf lateral veins densely parallel, ending abruptly in a more or less straight intra- 


marginal vein close within margin.................cccece cece cence eee enneee 4. Dryobalanops 
Leaf lateral veins pinnate or, if densely parallel, then not ending in intramarginal 
VOUS i Sade vd onic hade tie Sostaldede giao debited Osea cleieCalpt ud crsidete birsginthtsteltplncth duct sistlig arc Merde eeliby tte ani 4 


Bark with large pale lenticels. Leaf lateral veins straight, hardly arched except towards 
the margin; leaf blade usually distinctly corrugated with distinct ridges between the 


Naterals VEINS sites Aisha dtaciatrute ot etic wi elan deviate tes Minne biteieiet tals Wits sad atetr ca ole sed ewase ei nscnas 5 
Bark with small lenticels hardly paler than bark surface. Leaf lateral veins arched; leaf 
blade flat or bullate but not corrugated with distinct ridges................cc cece eeeeeeeeees 6 


Bark surface yellowish to orange- or rust-brown, rarely pinkish brown, becoming more 
or less irregularly flaky; lenticels scattered or in clusters, pale yellowish brown. 
Terminal (leaf) buds prominent; stipules large, scars amplexicaul; leaf blade coriaceous, 
never silvery below; petiole geniculate............... ccc cece cece eee eeeee 3. Dipterocarpus 
Bark surface mauve- to dark purple- or tawny-brown, closely shallowly fissured and 
narrowly oblong-flaky; lenticels initially in vertical lines, eventually following the 
bottom of fissures and ridges of buttresses, whitish. Terminal buds and stipules 
generally small (except in Parashorea macrophylla), stipular scars short (except in P. 
macrophylla and P. malaanonan); leaf blade usually silvery below, particularly in 
JUVENI ES: Faces Sai otSecdadaestawend.atececagsbang betas eaeadubcabeonae samcdedotas ewesad 6. Parashorea 


Lower leaf surface, twig, lateral veins and petiole densely whitish felty with brown 
tomentum; bark dark chocolate-brown, closely vertically cracked and flaky; buttresses 


SLOUS 111 QTOU PS ares stad cieitn sccisioisn gy aes ce siae oth Serstaeepiatdie Se obiere eae digalerentdietae eed nerem eee 8. Upuna 
Leaf lower surface not whitish felty or, if so, bark tawny-brown, and buttresses not 
OU PIS rte dsc cscatetse ts tcstaze ce ousted tavastahciadtsla best cfs eee lasavre dant aeelancbenitate Ws toabacahtacalacdvala, utaitesrtsbetaete 7 


Buttresses low, stout; bark surface smooth except in very large trees; inner bark 
homogeneous, pale cream-brown; wood dense, fine textured, ray ends not glistening on 
tangential surface. Leaf intercostal venation generally reticulate but not drying darker 
thani:the: leaf blade. c.3.c03:chaaaias ele dely hoa chor Aeedee oot aredad (AUR e Reade hadtendeds 9. Vatica 
Bark surface, if smooth, then tree with prominent buttresses; inner bark fibrous; wood 
dense, ray ends glistening on tangential surface. Leaf intercostal venation scalariform or 
if reticulate, drying much darker than the leaf blade.............. ccc cece cence sence teen ee 8 


Leaf lateral veins densely parallel, variously unequal to subequal... 
Eth he date ich ceudbet ads stator tun clase athe ays eetostclaieat tec irin 5. Hopea (in part; many species) 


Leaf lateral veins strictly pinnate, sometimes with short intermediates only............... 9 
Wood dense, hard, ray ends not glistening on tangential surface....................0.eceee 10 
Wood not dense, not hard, ray ends glistening on tangential surface..................... 11 


Inner bark yellowish brown or, if reddish, closely even-textured, not fibrous............... 
steiner tte echt 7. Shorea (in part; selangan batu) and 5. Hopea (in part; some species) 
Inner bark fibrous, reddish orange, pale at cambium............... 0.0 .ccceeceec eee eeeeeneee es 
sh aeahen tong eeate steam guaeneasdanmen es 7. Shorea (in part; S. inaequilateralis and S. kunstleri) 


Inner bark distinctly tangentially laminated; leaf midrib obscure, sunken above........... 
PESO Ah adda Rie Reece dette e dda ee tee hk ge iad Sarees dae Meth 7. Shorea (in part; white meranti) 
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Inner bark not distinctly laminated; leaf midrib usually evident, if furrowed, 
occasionally Obscure abOVEC.......... 0c. cece ccc ce cece e eee eee eee eee eee ent e ee eatin tent eaten es 12 


12. Inner bark greenish yellow; dammar blackish; bark tawny flaky (except in S. 
acuminatissima). Leaf intercostal venation subscalariform, or reticulate and drying 
darker than the blade............... cece cece ee eeeeeene ees 7. Shorea (in part; yellow meranti) 
Inner bark yellowish- to reddish-brown; dammar whitish or yellow or, if blackish, then 
inner bark pinkish; bark otherwise. Leaf intercostal venation scalariform............... 13 


13. Bark becoming blackish brown, flaky, with prominent white dammar incrustations; 


inner bark and sapwood homogeneous, cream.......... 5. Hopea (in part; e.g., H. sangal) 
Bark, if blackish, with yellow dammar incrustations, inner bark and sapwood not cream 
OF NOMOGENECOUSustatitiors cacmadarsacendadadeaeaeraaisadord aeaaijamentinremeraacutmesnatenatade is 14 


14. Buttresses narrow, frequently with flying buttresses and stilt roots; bark surface 
chocolate-brown and grey-mottled, remaining smooth or patchily cracked and thinly 
PLAY ae Sic cess cat oe ete Seecsinie diy easa deena Satis e Babes Late enetmaleamas 5. Hopea (in part) 
Buttresses stout, rarely stilted; bark, if remaining smooth, pale not chocolate-brown...... 
it wasd richeatetslyh ae ren hess dsb lets stadia della Ate tah ley 7. Shorea (in part; most red meranti) 


1. ANISOPTERA Korth. 


(Greek, anisos = unequal; pteron = wing; the unequal fruit calyx lobes) 
kelapok (Iban), mersawa (Malay), pengiran (preferred name in Sabah) 


Kruidk. (1841) 65; King, J. As. Soc. Beng. 62, 2 (1893) 100; Ridley, FMP 1 (1922) 218; Merrill, EB 
(1921) 400; Slooten, Bull. Jard. Bot. Buitenz. 3, 8 (1926) 3; Symington, Gard. Bull. S. S. 8 (1934) 1, 
Malay. For. Rec. 16 (1943) 199; Masamune, EPB (1942) 482; Browne, FTSB (1955) 92; Ashton, 
Gard. Bull. Sing. 20 (1963) 230, MDB (1964) 9, MDBS (1968) 3, FM 1, 9 (1982) 327; Backer & 
Bakhuizen f, FJ 1 (1964) 329; Meijer & Wood, Sabah For. Rec. 5 (1964) 292; Burgess, TBS (1966) 
93; Anderson, CLTS (1980) 110; PROSEA 5, 1 (1993) 94; Kessler & Sidiyasa, TBSA-EK (1994) 89; 
Coode et al. (eds.), CLBD (1996) 66; Newman et al., MDFB-LHW (1996) 57. Synonyms: 
Antherotriche Turcz., Bull. Soc. Nat. Mosc. 2 (1846) 505; Scaphula Parker in Fedde, Rep. 30 (1932) 
326. 


Emergent trees with stout, short or tall and straight buttresses; crown irregularly 
hemispherical, rather narrow, often diffuse, with a few large twisted ascending branches. 
Bark becoming shallowly irregular-section fissured and thinly flaky; inner bark 
prominently tangentially laminated, thick, fibrous. Sapwood pale yellowish white, 
siliceous; dammar opaque, yellow or white, occurring as smear-like exudates on bole. 
Indumentum on young parts and leaf undersurface in part consists of dense unicellular 
peltate scales. Twigs more or less prominently ribbed on drying. Leaf buds ovoid, acute, 
small, c. 5 x 3 mm, somewhat compressed. Stipules relatively large, /inear-tapering, falling 
early and leaving short scars. Leaves aestivation not plicate; thinly to thickly coriaceous, 
peltate-lepidote below; blade oblong-obovate, base usually obtuse, equal, apex shortly 
acuminate; midrib sunken above; main lateral veins distinctly raised below, curving toward 
margins and anastomosing to form a distinctly looped intramarginal vein; intercostal 
venation distinct, laxly scalariform, or subreticulate, or reticulate, prominent and raised 
below; petiole relatively long, prominently geniculate. Inflorescences racemose, terminal or 
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axillary, pendent; rachis lax, long, many-flowered; bracteoles small, caducous. Flowers 
distichous, pedicellate; buds lanceolate or globose (in A. /aevis); sepals imbricate to valvate 
(in A. laevis), the 2 outer lobes obtuse, thicker than the 3 acute inner ones; petals linear; 
stamens c. 15 (in A. /aevis) or more than 30, glabrous, filaments short, tapering, connate at 
base, anthers latrorse, connectival appendage slender, at least twice the length of anther; 
ovary semi-inferior, with distinct stylopodium, style long or short, stigma distinctly trifid, 
rarely obscure (in A. Jaevis). Fruits: calyx lobes valvate, with a subglobose base enclosing 
and adnate to the nut, with 2 long narrowly spatulate untwisted 3-veined lobes and 3 short 
lobes. Nuts imbedded in the calyx tube but for the apex, with broad discoid (in A. /aevis) or 
cylindrical stylopodium and persistent columnar (in A. /aevis) or short style; cotyledons 
unequal; first leaves paired with interpetiolar stipules, or in a whorl of 4 without stipules; 
germination epigeal, the pericarp breaking open irregularly. 


Distribution. Ten species, ranging from Chittagong (Bangladesh) to S Indo-China, east and 
southeastwards to New Guinea. Five species in Borneo, all of which occur in Sabah and 
Sarawak; 2 endemic in Borneo of which one endemic to Sabah, Sarawak and Brunei. 


Ecology. In mixed dipterocarp, mixed peat swamp and kerangas forests, rarely at altitudes 
above 1000 m. In our area generally as scattered individuals, but occasionally semi- 
gregarious in the seasonal tropics. 


Uses. The timber is a light hardwood; it is siliceous, but makes excellent peeler for veneer. 


Key to Anisoptera species 
(base on flowering/fruiting specimens) 


1. Flower buds subglobose; stamens c. 15; stylopodium in flower broad, discoid, glabrous; 
style columnar, slender, glabrous, stigma obscure (sect. Glabrae)............ 3. A. laevis 
Flower buds spindle-shaped or ovoid-lanceolate; stamens 20-36; stylopodium in flower 
as broad as ovary, ovoid, oblong to cylindrical, densely pubescent; style and stigma 


short, trifid (sect. Amisoptera)........... 0.0.0... cece ccc e cece cence eee eee e eae eee ene ee eneeenes 2 
2. Leaf greyish brown or bright yellow lepidote below...............c ce ceceeeeneneeeeeeeeeeens 3 
Leaf golden scaly or glabrous below............. 0... cece cece eee ce eee eee nee eee ene ene nenene 4 


3. Leaf drying greyish brown above, greyish brown lepidote below; venation below and 
petiole greyish brown tomentose; stylopodium cylindrical, not tapering at base............ 
Seppua ene rons teineweveseevte bg cessed pwel chu shy eubed. Sebden dueusenees eter de seaeeen eset oes. 1. A. costata 
Leaf drying mauve-brown above, bright yellow lepidote below; venation below densely 
rufous scabrid-pubescent; stylopodium ovoid, tapering at both ends....2. A. grossivenia 


4. Leaf golden scaly below, matt above; lateral veins slender, hardly raised below; 


stamens c. 25; stylopodium truncate. ...............ccce ese e cence eee e eee ee eens 4. A. marginata 
Leaf not golden scaly below, shiny above; lateral veins stout, prominent below; stamens 
c. 35; stylopodium tapering at apeX....... 6. cece cece cece neces ee eeeen es 5. A. reticulata 
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Key to Anisoptera species 
(based on field characters) 


1. Leaf blade, at least on the veins below and petiole, variously hairy/lepidote............... 2. 
Leaf blade below and petiole glabrous or scaly...............ccc cc ece eee ee eee eeeee eee eeenenes 4 


2. Leaf blade drying mauve-brown above, rufous scabrid-pubescent on the veins below.... 
Sug Ruder Gud ee uee Bat hewsee ned LO twink 1403 ofbges Noten’ Sod oad G toeobehting 2. A. grossivenia 
Leaf blade drying greyish brown above, shortly greyish brown lepidote/hairy below....3 


3. Leaf blade sparsely scabrid-hairy and greyish brown lepidote below; buttresses tall, 
SUPA SI Ss oscar craw cchcie wy gta tinase cart saiea ioral s areintsientMvatsicite a erence det oe vies came em eee pee ee 1. A. costata 
Leaf blade below sparsely tomentose on the veins only; buttresses short.................... 
Peis diND ae Takao Die Mashhad Dove tease NE cataeal afofl aiddgi de date to 4. A. marginata (in part) 


4. Leaf blade drying yellowish brown below, shiny above; lateral veins prominent below; 


intercostal venation reticulate........... 0... ccc cece ese c ences eee eeseeeeenees 5. A. reticulata 
Leaf blade more or less golden scaly below, not shiny above; lateral veins slender; 
intercostal venation subscalarifOrm..............c ccc ccc e eee e eee ee eee e eee eeeee ae eeeeeaeeeenaene 5 


5. Leaf midrib sharp below, drying conspicuously darker than the leaf blade; twigs pale, 


striated; bark surface patchily fissured and flaked.................. ce ceeeeeeeneees 3. A. laevis 
Leaf midrib rounded below, drying greyish brown; twigs uniform brown; bark closely 
parallel fissured and flaked ........... 00. c cece ccc ce eee nene eee eneee 4. A. marginata (in part) 


1. Anisoptera costata Korth. 
(Latin, costatus = ribbed; the prominent venation of the leaf blade) 


Kruidk. (1841) 67; Merrill op. cit. 400; Slooten op. cit. 7, Reinwardtia 2 (1952) 8; Symington op. cit. 
(1934) 9, op. cit. (1943) 204; Masamune op. cit. 482; Ashton op. cit. (1964) 11, op. cit. (1968) 5, 
Gard. Bull. Sing. 31 (1978) 13, op. cit. (1982) 330; Meijer & Wood op. cit. 293; Burgess op. cit. 93; 
Anderson op. cit. (1980) 110; PROSEA op. cit. 99; Newman et al. op. cit. 60; Coode et al. (eds.) op. 
cit. 66. Type: Korthals s.n. (= RHL Sheet No. 90214642), Borneo, S Kalimantan, G. Sakumbang, 
Tanah Laut (holotype L). Synonyms: Anisoptera oblonga Dyer, Fl. Brit. Ind. 1 (1874) 301; A. 
cochinchinensis Pierre in Lanessan, Pl]. Util. Colon. Fr. (1886) 268; A. robusta Pierre, Fl. For. Coch. 3 
(1889) ¢ 236; A. marginatoides F.Heim, Bot. Tidsskr. 25 (1902) 44; A. mindanensis Foxw., Philip. J. 
Sci. 13 (1918) Bot. 181. 


Huge tree, to 65 m tall, to 1.5 m diameter; buttresses massive, straight, to 4 m tall and 
continuing as ribs up bole to 10 m. Bark greyish brown, vertically fissured and thinly 
flaking; inner bark laminated cream and pale yellow; dammar secretions as greyish green 
smears. Young parts more or less sparsely greyish brown hairy. Leaves thinly coriaceous, 
frequently slightly bullate, sparsely scabrid-hairy and greyish brown lepidote below, drying 
greyish brown above; blade oblong to obovate, 6-18 <x 7-11 cm, base obtuse or broadly 
cuneate, apex with an acumen to 0.5 cm long; Jateral veins 8—22 pairs, prominent and 
tomentose below; petiole 2-4 cm long, greyish brown short-hairy. Inflorescences to 20 cm 
long, pubescent. Flowers: buds ovoid-lanceolate, to 12 x 6 mm; corolla cream, petals 
narrow; stamens c. 25, subequal, anthers oblong, tapering, connectival appendage c. twice 
the length of anther, tapering; stylopodium cylindrical, somewhat tapering apically, not 
tapering at base, densely pubescent; style and stigma short, trifid. Fruits: calyx tube to 1.2 
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cm diameter, puberulent; calyx lobes glabrous, 2 longer lobes spatulate, to 16 x 2 cm, 
constricted to c. 5 mm at base, 3 shorter ones hastate, to 2 x 0.4 cm, hardly constricted at 
base. Nut apex broadly conical, shortly pubescent; stylopodium cylindrical, c. 2.5 x 1.5mm. 


Vernacular names. Sabah—pengiran kesat (preferred name). Sarawak—mersawa_ kesat 
(preferred name). 


Distribution. Coastal hills of Myanmar, S and C Thailand, Cambodia and Cochin-China, 
Sumatra, Peninsular Malaysia, W Java, Borneo, the Philippines (Mindanao), and Maluku. In 
Borneo, scattered throughout Sabah and recorded from Keningau, Kota Marudu, Lahad 
Datu, Sandakan, Semporna, and Tawau districts (e.g., FMS 41471, FMS 48764, SAN 7839, 
SAN 15283, SAN 21511, and SAN 122039) and in Sarawak from Limbang district (e.g., S 
32209). Also occurring in Brunei (e.g., BRUN 3387, BRUN 3389 and BRUN 5651) and 
Kalimantan (e.g., bb. 31198, Kostermans 4384 and Kostermans 10577). 


Ecology. Evergreen and semi-evergreen lowland forests of Indo-Burma; in mixed 
dipterocarp forests on clay ultisols in Sabah and Sarawak, at altitudes to 700 m. Uncommon, 
vulnerable. 


2. Anisoptera grossivenia Slooten 
(Latin, grossus = an unripe fig, venius = veined; the purple lateral veins of the leaf blade) 


Bull. Jard. Bot. Buitenz. 3, 16 (1940) 431; Symington op. cit. (1943) 13; Masamune op. cit. 483; 
Browne op. cit. 93; Ashton op. cit. (1964) 12, op. cit. (1968) 55, op. cit. (1982) 331; Meijer & Wood 
op. cit. 296; Burgess op. cit. 94; Anderson op. cit. (1980) 110; PROSEA op. cit. 100; Coode et al. 
(eds.) op. cit. 66; Newman et al. op. cit. 61. Type: bb. 29708, Borneo, Kalimantan, Dusun Lands, 
Pepas, Muara Teweh (holotype BO; isotypes KEP, L). 


Tree to 60 m tall, to 1.5 m diameter; buttresses low, stout. Bark purplish brown, closely 
fissured and flaking; inner bark pale yellow and rich orange laminated; dammar smears rich 
yellow, long. Leaf venation below, petiole, stipule outside, buds, inflorescence, and twig 
persistently rufous scabrid-pubescent. Leaves often slightly bullate, drying mauve-brown 
above, brilliant yellow lepidote below (juveniles excepted); blade narrowly obovate to 
oblong, 9-12 x 3-5 cm, base cuneate, margin slightly recurved, apex with narrow acumen 
to 1 cm long; lateral veins 18—28 pairs, dense, arched; intercostal venation hardly raised 
(juveniles excepted), subreticulate; petiole 2—2.5 cm long. Inflorescences to 20 cm long. 
Flowers: buds lanceolate, to 5 x 2.5 mm long; corolla magenta in bud, yellow on opening, 
petals narrow; stamens c. 36, anthers subglobose, connectival appendage c. thrice as long as 
anther, slender; stylopodium ovoid, tapering at both ends, densely golden pubescent; style 
and stigma short, trifid. Fruits: calyx sparsely puberulent; tube to 1.3 cm diameter; 2 longer 
calyx lobes narrowly spatulate, to 20 x 2.5 cm, constricted to c. 5 mm at base, 3 shorter ones 
linear, to 0.6 cm long. Nut apex obtuse, densely rufous puberulent; stylopodium oblong- 
ovoid, c. 8 x 2 mm. 


Vernacular names. Sabah—pengiran kunyit (preferred name). Sarawak—mersawa kunyit 
(preferred name). 
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Distribution. Endemic in Borneo. Widespread throughout the lowlands of Sabah and 
recorded from Beaufort, Sandakan and Sipitang districts (e.g., KEP 80257, SAN 15058 and 
SAN 15159) and in Sarawak from Belaga, Kuching, Lawas, Lundu, and Miri districts (e.g., S 
8915, S 9617, S 10285, S 22312, and S 46495). Also occurring in Brunei (e.g., BRUN 3028, 
BRUN 3055, BRUN 3286, S 1644, and S 5780) and C and NE Kalimantan (e.g., bb. 22874, 
bb. 29605, Jarvie & Ruskandi 5896, and Kostermans 9113) where its habitat occurs. 


Ecology. In mixed dipterocarp forest and its ecotone to kerangas forest, on shallow and 
deep yellow sandy soils, at altitudes below 400 m. Well represented in Bako and Lambir 
NPs and not currently endangered. 


3. Anisoptera laevis Ridl. Fig. 1. 
(Latin, /evis = smooth; the leaf blade) 


FMP | (1922) 219; Symington op. cit. (1943) 205; Ashton op. cit. (1964) 13, op. cit. (1968) 5, op. cit. 
(1982) 335; Meijer & Wood op. cit. 298; Burgess op. cit. 94; Anderson op. cit. (1980) 100; PROSEA 
op. cit. 101; Coode et al. (eds.) op. cit. 66; Newman et al. op. cit. 62. Type: Ridley SFN 6886, 
Singapore Botanic Gardens (holotype SING; isotype KEP). 


Vast emergent tree, to 65 m tall, to 2 m diameter; buttresses to 15 m tall, 4 m wide, stout. 
Bark pale greyish buff, patchily fissured and flaked; inner bark pale brownish laminated, 
rather thin; dammar in greyish brown smears, often not present. Young parts pale brown to 
rust caducous lepidote, epilose (without hairs). Twigs pale, striated. Leaves flat, golden 
scaly below (mature trees), not shiny above, drying pale greenish brown below; blade 
oblong-obovate, 7-11 x 3—4 cm, base obtuse or broadly cuneate, apex with an acumen to | 
cm long; midrib sharp below, drying conspicuously darker than the blade; lateral veins 10- 
14 pairs, slender; intercostal venation subscalariform; petiole 1.5—2 cm long, minutely 
scaly. Inflorescences to 12 cm long, pale brown caducous puberulent. Flowers: buds 
subglobose; petals small, elliptic-oblong, pale yellow; stamens c. 15, anther narrowly 
oblong, connectival appendage short, erect; stylopodium discoid, glabrous; style columnar, 
glabrous, stigma obscurely 3-lobed. Fruits: calyx glabrous; tube to 1.5 cm diameter; 2 
longer lobes spatulate, to 15 x 1.5 cm, 3 shorter ones hastate, linear, to 1.5 x 0.3 cm, slightly 
recurved. Nut apex discoid, puberulent; style remnant to 8 mm long, prominent, filiform. 


Vernacular names. Sabah—pengiran durian (preferred name). Sarawak—mersawa durian 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Singapore, and Borneo. In Borneo, known in 
Sabah from Beaufort, Sipitang and Ranau districts (e.g., SAN 15083 and SAN 16944) and in 
Sarawak from Bau, Kapit, Lawas, Limbang and Tatau districts (e.g., S 1/09, S 17756, S 
22279, S 22305, S 24810, and S 32297). Also occurring in Brunei (e.g., BRUN 3053, BRUN 
3192, BRUN 5251, FMS 35455, and S 5780). 


Ecology. Widespread but uncommon in mixed dipterocarp forest on clay loam soils derived 


from shale and basic to intermediate volcanic rocks. Recorded from Mulu NP but 
vulnerable. 
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4. Anisoptera marginata Korth. Fig. 2G-H. 
(Latin, marginatus = bordered; the distinct intramarginal vein of the leaf blade) 


Kruidk. (1841) 66; Merrill op. cit. 401; Slooten op. cit. 5; Masamune op. cit. 483; Symington op. cit. 
(1943) 206; Anderson, Gard. Bull. Sing. 20 (1963) 157, op. cit. (1980) 110; Ashton op. cit. (1964) 14, 
op. cit. (1968) 5, op. cit. (1982) 328; Meijer & Wood op. cit. 298; Burgess op. cit. 93; PROSEA op. 
cit. 101; Coode et al. (eds.) op. cit. 66; Newman et al. op. cit. 63. Type: Korthals s.n. (= RHL Sheet 
No. 90214648), Borneo, Kalimantan, G. Pamaton (holotype L). Synonym: Anisoptera grandiflora 
Brandis, J. Linn. Soc. Bot. 31 (1895) 43. 


Tree to 45 m tall, to 1.5 m diameter; buttresses low, rounded. Bark greyish brown, 
shallowly fissured and flaking; inner bark brown and cream laminated, thick; dammar as 
greyish cream smears. Twigs uniformly brown. Young parts greyish brown pubescent. 
Leaves matt above, golden to greyish brown lepidote below or sparsely tomentose on the 
lateral veins only, drying greyish to yellowish brown, shallowly bullate in juveniles; blade 
oblong-obovate, 7-10 x 3.5—4.5 cm, base obtuse or broadly cuneate, apex with an acumen 
to 0.6 cm long; midrib round below, drying the same colour as the blade; lateral veins 10- 
14 pairs, slender, hardly raised below; intercostal venation subscalariform; petiole 1.5—2 
cm long. Inflorescences to 14 cm long. Flowers: buds lanceolate, to 8 x 3.5 mm; petals 
broadly elliptic, pale yellow; stamens c. 25, anther oblong, connectival appendage c. twice 
the length of anther, slender; ovary and stylopodium puberulent, stylopodium cylindrical, 
truncate, style and stigma short, trifid. Fruits: calyx tube to 1.3 cm diameter; 2 longer calyx 
lobes spatulate, to 12 x 2 cm, 3 shorter ones linear, to 2 x 0.3 cm. Nut apex almost flat; 
stylopodium oblong, c. 3 x 1.5 mm. 


Vernacular names. Sabah—pengiran kerangas (preferred name). Sarawak—mersawa paya 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo (widespread). In Sabah known 
from Beaufort, Sandakan and Tawau districts (e.g., D.D. Wood 2386, SAN 18461 and SAN 
31588) and in Sarawak from Belaga, Betong, Kapit, Lawas, Limbang, Lundu, Marudi, Miri, 
Sibu, Sri Aman, and Tatau districts (e.g., S 8038, S 18862, S 21177, S 26550, and S 69174). 
Also occurring in Brunei (e.g., FMS 30418, Niga NN 153 and Wong s.n.) and Kalimantan 
(e.g., bb. 2624, bb. 9431, Endert 5056, Kostermans 7144, and Kostermans 8896). 


Ecology. In mixed peat swamp forest both in the coastal swamps and, rarely, inland valleys; 
and in poorly drained kerangas forest, sandy hill crests, and in Sabah on ultrabasic rocks, at 
altitudes to 850 m, as scattered trees or locally frequent. Recorded from Mulu NP; 
vulnerable, possibly endangered. 


5. Anisoptera reticulata P.S.Ashton Fig. 2A-F, Plates 2A—B. 


(Latin, reticulatus = netted; the intercostal venation of leaf blade) 


Gard. Bull. Sing. 22 (1967) 260, op. cit. (1968) 5, op. cit. (1982) 333; Coode et al. (eds.) op. cit. 67; 
Newman et al. op. cit. 64. Type: G.H.S. Wood SAN 15172, Borneo, Sabah, Ulu Sipitang (holotype K; 
isotypes KEP, L, SAN). 


Large tree, to 65 m tall, to 2 m diameter, with short rounded buttresses. Bark pale yellowish 
brown, vertically fissured and flaky. Young parts at first, inflorescence, flower bud, ovary, 
stylopodium, and fruit calyx golden brown puberulent; parts otherwise glabrous. Leaves 
thickly coriaceous, drying yellowish brown below, shiny above, glabrous; blade elliptic- 
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Fig. 1. Anisoptera laevis. A, flowering leafy twig; B, detail of venation and indumentum on 
lower leaf surtacc; C, Mower bud; D, abaxial view of larger sepal; F, abaxial view of smaller 
sepal; F, adaxial view of petal; G, flower bud with petals and stamens removed; H, flower bud 
with sepals, petals removed; I, adaxial view of stamen: J, abaxial view of stamen; K, longitudinal 


section of gynoecium; L., fruit; M, longitudinal section of fruit. (A-K from SAN 15083, L-M 
from Ridley 6886.) 
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Fig. 2. Anisoptera reticulata (A-F) and A. marginata (G-H). A, fmiting leafy twig; B, flower 
bud; C, open flower; D, longitudinal section of open flower; RE, adaxial view of stamen; F, 
abaxial view of stamen: G, mature fruit; H, longitudinal section of mature fruit. (A from SAN 


9298/7, B-F from FRI 4/363, G-II trom Niga NN 153.) 
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obovate, 4.5—13 x 2.2-5 cm, base broadly cuneate, apex shortly abruptly acuminate; midrib 
flat or slightly sunken above, prominent below; /ateral veins 9-14 pairs, stout and elevated 
below; intercostal venation reticulate; petiole 1.5—3.5 cm long, drying black. Inflorescences 
to 6 cm long. Flowers: buds spindle-shaped; corolla cream; stamens c. 35, subequal, anthers 
oblong, tapering, connectival appendage filiform; stvlopodium oblong, tapering at apex, 
densely puberulent; style and stigma short, trifid. Fruits: calyx tube to 2 cm diameter; 2 
longer calyx lobes lorate-spatulate, to 13 x 3 cm, constricted to c. 9 mm at base, 3 shorter 
ones linear-lanceolate, to 2 x 0.3 cm; stylopodium remnant oblong, to 4 x 3 mm, obtuse. 


Vernacular name. Sabah—pengiran gajah (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan, Labuk Sugut, 
Ranau, Sandakan, and Sipitang districts (e.g., FRI 41363, SAN 15172, SAN 92981, SAN 
75357, and SAN 100178) and in Sarawak from Belaga, Lawas and Miri districts (e.g., S 
1503, S 66963, S 68906, and S 68908). Also occurring in Brunei (e.g., Wong WKM 1654). 


Ecology. Rare, in mixed dipterocarp forest on yellow sandy soils overlying Miocene 
sandstone, at altitudes to 400 m. Recorded from Mulu NP; endangered. 


2. COTYLELOBIUM Pierre 


(Greek, kotyle = a small cup, Jobos =a pod; the receptacle) 
resak (preferred name) 


FL. For. Coch. 3 (1889) sub. t. 235; Merrill, EB (1921) 408; Ridley, FMP 1 (1922) 239; Foxworthy, 
Malay. For. Rec. 10 (1932) 245; Slooten, Bull. Jard. Bot. Buitenz. 3, 10 (1929) 393, Bull. Jard. Bot. 
Buitenz. 3, 12 (1932) 43; Masamune, EPB (1942) 484; Symington, Malay. For. Rec. 16 (1943) 232; 
Ashton, MDB (1964) 56, MDBS (1968) 24, FM 1, 9 (1982) 340; Meijer & Wood, Sabah For. Rec. 5 
(1964) 323; Burgess, TBS (1966) 226; Anderson, CLTS (1980) 110; PROSEA 5, | (1993) 139; 
Kessler & Sidiyasa, TBSA-EK (1994) 90; Coode et al. (eds.), CLBD (1996) 67. Synonym: Dyerella 
F.Heim, Rech. Dipt. (1892) 123. 


Main canopy and emergent trees with dense even dome-shaped crowns; buttresses low, 
stout, rounded. Bark at first greyish, smooth, hoop-marked, becoming irregularly flaky to 
shaggy (in C. lanceolatum), flakes leaving scroll-marked surfaces; inner bark homogeneous 
pale brown; dammar and sapwood as in Vatica. Twigs slender, greyish brown tomentose, 
terete. Leaf buds small. Stipules fugaceous. Leaves epilose or tomentose below; blade 
oblong to ovate-lanceolate, margin revolute; /ateral veins slender, unraised above and 
hardly so below, arched, bifurcating towards the margin and anastomosing to form a 
looped intramarginal vein, with many shorter intermediates similarly bifurcating; 
intercostal venation reticulate, obscure; petiole short, not geniculate. Inflorescences 
axillary or rarely terminal panicles. Flowers: buds ovoid-lanceolate; corolla cream, petals 
free, elliptic-oblong; stamens to 15, in 3 whorls, filaments short and deltoid or filiform, 
connate at base, anthers linear oblong, latrorse, setose along the margins, connectival 
appendage slender, shorter than anther; ovary free, globose, pubescent around base, style 
filiform, many times longer than ovary, stigma small, trifid. Fruits: calyx with 2 long and 3 
short lobes, the lobes united at base into a shallow cup. Nuts free from calyx base, round in 
cross-section. 
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Fig. 3. Cotylelobium burckii (A-L) and C. lanceolatum (M-—P). A, leafy twig bearing post- 
anthesis flowers and very young fruits; B, detail of indumentum on tower leaf surface; C, side 
view of tufted hairs; D, flower bud; E, open flower; F, open flower with sepals, petals and 
several stamens removed; G, longitudinal section of gynoecium; H, adaxial view of stamens; 
I, abaxial view of stamens; J, mature fruit; K, transverse section of mature fruit; L, longitudinal 
seclion of mature fruil; M, Jower leaf surface; N, detail of indumentum on lower leaf surface; 
QO, oblique top view of tufted hairs; P, mature fruit. (A—C from Egon 6/0, D-I from § 370317, 
J-L from Wong WKM 937, M-P trom bb. 29668.) 
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Distribution. Five species distributed in Sri Lanka, Peninsular Thailand, Sumatra, 
Peninsular Malaysia, and Borneo; 3 species in Sabah and Sarawak. 


Ecology. Locally common in mixed dipterocarp, kerangas and lower montane forests at 
altitudes to 1500 m, on humic yellow and white more or less sandy soils on well drained 
sites. 


Use. Cotylelobium melanoxylon reaches commercial size, and its hard dark brown 
heartwood is used for heavy construction. 


Notes. An interesting small genus with a curious disjunct distribution; its leaves recall those 
of the archaic dipterocarp of the ancient sandstone Guyana Highlands, Pakaraimaea. 
Species occurring in Sabah and Sarawak are sometimes difficult to distinguish, populations 
sometimes exhibiting one or more characters intermediate between two species; the 
commonest forms of such variation are noted under the relevant species. 


Key to Cotylelobium species 


(based on field characters) 


1. Leaf blade sparsely puberulent or glabrescent, drying dull olive-brown...................5. 
soaks ghssecetstsordedalerelh sidlateatenntovenshs eve Souci casstlee nt atagerentareivate Ghats eee eed Setepeainie atarettnte sice Geatain 3. C. melanoxylon 
Leaf blade densely tomentose below...............c cece eee e cece eee e ee ee eens eee eeeeneeneenenes 2 


2. Leaf blade oblong-lanceolate, larger, 8-12 <x 3-4.5 cm, drying dull olive-brown above, 
densely shortly evenly bright yellowish ochre tomentose below; intramarginal vein 
CLOSE tOcMar CIN hesin. ch Seb eh end eceasdd ak eiitett dada Wi Shela ees 1. C. burckii 
Leaf blade narrowly ovate-lanceolate, smaller, 6-8 x 2.5-3 cm, drying dark greyish 
brown above, densely dark grey scabrid-tomentose below; intramarginal vein distant 
POM the MAT I 32. As sce itaceswe sesicasescaco tatsteetccovtaiateereteeettareie terrebtinurs Setativ 2. C. lanceolatum 


1. Cotylelobium burckii (F.Heim) F.Heim Fig. 3A—-L 
(W. Burck, 1848-1910, botanist of Dipterocarpaceae and Sapotaceae) 


Rech. Dipt. (1892) 122; Slooten, Bull. Jard. Bot. Buitenz. 3, 9 (1927) 78; Ashton, Gard. Bull. Sing. 20 
(1963) 243, op. cit. (1964) 57, op. cit. (1968) 24, op. cit. (1982) 342; Anderson op. cit. 110; PROSEA 
op. cit. 142; Coode et al. (eds.) op. cit. 67. Basionym: Vatica burckii F.Heim, Bull. Mens. Soc. Linn. 
Paris 2 (July 1891) 956. Type: Beccari PB 3260, Borneo, Sarawak, Marop (holotype P-C). 
Synonyms: Cotylelobium flavum Pierre, Fl. For. Coch. 4 (Oct. 1891) ¢. 258A, Merrill op. cit. 408, 
Slooten op. cit. (1929) 396, Foxworthy op. cit. 246, Symington, Gard. Bull. S. S. 8 (1934) 36, 
Masamune op. cit. 484, Brown, FTSB (1955) 95; C. asperum Slooten op. cit. (1929) 401. 


Main canopy tree, to 40 m tall, to 70 cm diameter. Young parts, buds, leaf midrib below, 
petiole, inflorescence, and ovary densely shortly evenly persistently buff-pubescent. Leaves 
thickly coriaceous, drying dull olive-brown above, densely bright ochreous tomentose 
below; blade oblong-lanceolate, 8-12 x 3—4.5 cm, base broadly cuneate to obtuse, margin 
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prominently revolute, apex with acumen to 0.7 cm long; lateral veins 10-12 pairs, hardly 
elevated, comparatively straight; intramarginal vein close to the margin; petiole 1.5—2 cm 
long. Inflorescences to 15 cm long, axillary or rarely terminal. Flowers: buds ovoid- 
lanceolate, to 10 x 4 mm, acute; calyx lobes linear, obtuse, 3 shorter lobes lanceolate, acute; 
petals narrowly oblong, glabrous; stamens inner 5 slightly longer than the others, 
connectival appendage c. ‘4x as long as anther; ovary subglobose, densely tomentose, styles 
slender, 3—4 times as long as ovary. Fruits: calyx densely tomentose, 2 longer lobes c. 1.5 
cm broad, 3 shorter ones linear, to 1.2 cm long. 


Vernacular name. Sarawak—yresak durian (preferred name). 


Distribution. Endemic in Borneo; absent from Sabah. In Sarawak known from Bau, 
Bintulu, Kuching, Lawas, Marudi, Miri, Mukah, Sibu, and Sri Aman districts (e.g., S 17870, 
S 37121, S 47027, S 66782, S 72947, and S 73349). Also occurring in Brunei (e.g., BRUN 
70, FMS 32615, S 7805, and Wong WKM 935) and C and SE Kalimantan (e.g., bb. 19876, 
bb. 23501 and bb. 29681). 


Ecology. Locally common in kerangas forest on deep white sand podsols on raised beaches 
behind present and Pleistocene coastlines, rare on sandstone, at altitudes to 300 m. 
Vulnerable owing to the destruction of its habitat, but well represented in Bako NP and 
occurring in Mulu NP. 


2. Cotylelobium lanceolatum Craib Fig. 3M—P 


(Latin, /anceolatus = in the form ofa lance; the shape of leaf blade) 


Bull. Misc. Inform. Kew (1913) 113; Ashton op. cit. (1982) 343; PROSEA op. cit. 142; Coode et al. 
(eds.) op. cit. 67. Type: East Asiatic Co. H 20171, Thailand, Surat (holotype K). Synonyms: 
Cotylelobium malayanum Slooten op. cit. (1932) 43, Foxworthy op. cit. 247, Symington Gard. Bull. S. 
S. 9 (1938) 349, op. cit. (1943) 235, Browne op. cit. 95, Ashton op. cit. (1964) 58, Meijer & Wood op. 
cit. 324, Anderson op. cit. 111; C. flavum auct. non Pierre: Ridley op. cit. 239, Slooten op. cit. (1929) 
396, p.p., Foxworthy op. cit. 247. 


Main canopy tree, to 45 m tall, to 1.2 m diameter. Bark eventually densely shaggy. Young 
parts, buds, leaf venation below, petiole, and inflorescence densely greyish brown to rufous 
scabrid-pubescent; leaf undersurface and ovary evenly so. Leaves thinly coriaceous, drying 
dark greyish brown above, densely dark grey scabrid-tomentose below; blade narrowly 
ovate-lanceolate, 6—8 x 2.5-3 cm, base broadly cuneate, margin slightly revolute, apex with 
acumen to 0.5 cm long; /ateral veins 10-12 pairs, hardly raised below, joining into a 
prominent looped intramarginal veins c. 2 mm from margin; petiole 0.6—1 cm long. 
Inflorescences to 6 cm long, terminal or axillary. Flowers: buds ovoid, obtuse, to 8 x 3.5 
mm; calyx densely buff-tawny tomentose outside, sparsely so within, lobes deltoid, unequal; 
petals narrowly oblong, obtuse, glabrous; inner stamens slightly longer than the rest, 
filaments triangular, anthers narrowly oblong, with prominent setose margin, connectival 
appendage short, slender; ovary subglobose, densely tomentose, style c. 3x as long as ovary. 
Fruits: calyx scabrid-tomentose; 2 larger lobes oblong, to 4.5 x 1.2 cm, 3 shorter ones 
broadly hastate, 1.2—2 x 0.4 cm. 
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Vernacular names. Sabah—resak kelabu (preferred name). Sarawak—resak batu 
(preferred name). 


Distribution. Peninsular Thailand to eastern coastal area of Peninsular Malaysia, Anambas 
Is. and Borneo. Throughout Borneo where its habitat occurs. In Sabah known from 
Sandakan, Sipitang and Tawau districts (e.g., SAN 18651, SAN 18652 and SAN 39272) and 
in Sarawak from Bau, Bintulu, Kuching, Lawas, Limbang, Marudi, Miri, Mukah, and Serian 
districts (e.g., S 12583, S 24065, S 28068, S 32850, S 38295, and S 47628). Also occurring 
in Brunei (e.g., BRUN 414, BRUN 3045 and BRUN 5779) and SE Kalimantan (e.g., bb. 
24015, bb. 32387, Kostermans 6371, Kostermans 9554, and Kostermans 12512A). 


Ecology. Locally abundant in kerangas forest, on raised beach terraces, sandstone plateaux, 
and in W Sarawak on organic soils over limestone; locally abundant in lower montane 
kerangas forest on ridges, at altitudes to 1500 m. Common in Bako NP and occurring in 
Mulu NP; probably not vulnerable. 


Notes. Collections from some lowland localities, such as the Bako NP, in Sarawak, have an 
even, hardly scabrous tomentum but are otherwise typical. 


3. Cotylelobium melanoxylon (Hook.f) Pierre Fig. 4. 
(Greek, melanos = blackish, xylon = wood; the dark heartwood) 


Fl. For. Coch. 3 (1889) ¢. 235; Merrill op. cit. (1921) 408; Slooten op. cit. (1927) 78, op. cit. (1929) 
403, op. cit. (1932) 44; Masamune op. cit. 484; Symington op. cit. (1943) 236; Browne op. cit. 96; 
Ashton op. cit. (1964) 59, op. cit. (1968) 24, op. cit. (1982) 341; Meijer & Wood op. cit. 324; Burgess 
op. cit. 228; Anderson op. cit. 111; PROSEA op. cit. 143; Kessler & Sidiyasa op. cit. 90; Coode et al. 
(eds.) op. cit. 67. Basionym: Anisoptera melanoxylon Hook.f, Trans. Linn. Soc. 23 (1860) 160. Type: 
Lowe s.n., Borneo, Sabah, Labuan, Lubok Danau (holotype K). Synonyms: Vatica melanoxylon 
(Hook.f) Mig., Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 956; V. beccariana F.Heim op. cit. (1891) 955; V. 
harmandii F.Heim op. cit. (1891) 955; Cotylelobium beccarii (F.Heim) Pierre op. cit. (1891) 4 258B, 
Merrill op. cit. 408, Slooten op. cit. (1929) 405, Masamune op. cit. 484; C. harmandii (F.Heim) 
F.Heim op. cit. (1892) 122, Merrill op. cit. 408, Masamune op. cit. 484; C. beccarianum (F.Heim) 
F.Heim op. cit. (1892) 122; C. leucocarpum Slooten op. cit. (1929) 399, Masamune op. cit. 484; V. 
leucocarpa (Slooten) Foxw. ex Den Berger & Endert, Med. Proefst. Boschw. 11 (1925) 130. 


Emergent tree, to 60 m tall, to 1.5 m diameter. Young parts shortly more or less sparsely 
greyish brown puberulent, fugaceous except on inflorescence, buds, calyx base and ovary, 
and occasionally leaf undersurface. Leaves thinly coriaceous, satiny below, drying dull 
olive-brown; blade lanceolate, oblong or ovate, 5—10 <x 2-6 cm, base broadly cuneate or 
obtuse, margin slightly revolute, apex with acumen to 0.8 cm long; lateral veins 10—13 
pairs, hardly raised below; intramarginal vein strongly looped, at c. 2 mm from margin; 
petiole 0.9-1.2 cm long. Inflorescences to 8 cm long, axillary. Flowers: buds ellipsoid, 
obtuse, to 6 x 3 mm; stamens subequal, filaments c. 3x the length of anthers, slender, 
tapering, connectival appendage c. %x the length of style; ovary ovoid, densely pubescent, 
style filiform, c. 3x as long as ovary. Fruits: 2 longer calyx lobes oblong, obtuse, c. 4.5 x 
1.2 cm, 3 shorter ones hastate-acute, 0.8—1.4 x 0.2-0.3 cm. Nuts ovoid, c. 0.6 cm across, 
style remnant to 5 mm long. 


Vernacular names. Sabah—resak tempurung (preferred name). Sarawak—resak hitam 
(preferred name). 
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3mm 





2mm 


Fig. 4. Cotylelobium melanoxylon. A, truiting leafy twig; B, detail venation on lower leaf 
surface; C, side view of tufted hairs; D, mature fruit; E, part of inflorescence bearing flower 
buds; F, flower bud; G, open flower with one sepal and two petals removed; H, longitudinal 
section of gynoecium and adaxial view of stamens. (A-C from SAN 56/29, D from § 75886, 
E from SAN 57677, F-H from SAN 37642.) 
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DIPTEROCARPACEAE (ASHTON) 


Distribution. Sumatra, Peninsular Malaysia (NE Johor) and Borneo (widespread). In Sabah 
recorded from Beaufort, Kota Kinabalu, Kudat, Labuk Sugut, Sandakan, Sipitang and 
Tawau districts (e.g., KEP 80303, SAN 15259, SAN 17264, SAN 38807, and SAN 57688) 
and in Sarawak from Bintulu, Kuching, Lundu, Marudi, Miri, and Sibu districts (e.g., S 
11855, S 12475, S 15871, S 40315, and S 72955). Also occurring in Brunei (e.g., BRUN 
292, BRUN 604, FMS 48302, NN 98, and S 1678) and E Kalimantan (e.g., Arifin & 
Ambriansyah B 1528). 


Ecology. Locally common in mixed dipterocarp forest on yellow sandy soils, and as a 
smaller, canopy tree, in kerangas on podsols; at altitudes below 400 m and usually not far 
from the coast. Well represented in Lambir and Mulu NPs, but vulnerable outside the parks 
system. 


Notes. The leaf becomes glabrous except in eastern parts of Borneo from Sandakan 
southwards, where it may remain persistently sparsely puberulent below. 


3. DIPTEROCARPUS Gaertn.f 


(Greek, di = two, pteron = wing, karpos = fruit; the two-winged fruit) 
keruing (preferred name), kesugoi (Murut), resak (Iban), swgoi (Murut) 


Fruct. 3 (1805) 50; Blume, Bijdr. Fl. Ned. Ind. (1825) 223; King, J. As. Soc. Beng. 62, 2 (1893) 89; 
Ridley, FMP 1 (1922) 211; Slooten, Bull. Jard. Bot. Buitenz. 3, 8 (1927) 263; Foxworthy, Malay. For. 
Rec. 10 (1932) 56; Symington, Malay. For. Rec. 16 (1943) 153; Browne, FTSB (1955) 102; Ashton, 
Gard. Bull. Sing. 20 (1963) 233, MDB (1964) 16, MDBS (1968) 6, Gard. Bull. Sing. 31 (1978) 5, FM 
1, 9 (1982) 291; Backer & Bakhuizen f’, FJ 1 (1964) 328; Meijer & Wood, Sabah For. Rec. 5 (1964) 
230; Burgess, TBS (1966) 99; Anderson, CLTS (1980) 111; PROSEA 5, 1 (1993) 166; Kessler & 
Sidiyasa, TBSA-EK (1994) 91; Coode et al. (eds.), CLBD (1996) 67; Newman et al., MDFB-MHHW 
(1998) 59. 


Emergent or sometimes main canopy trees with irregular crowns arising from a few large 
twisted ascending branches; buttresses stout, generally low, concave. Bark pale or dark 
greyish to orange-brown, dotted with prominent pale warty lenticels, peeling off in irregular 
usually large flakes; inner bark warm brown, hard, homogeneous; dammar slow to harden, 
not usually as smears on bole but exuding from cut surfaces. Sapwood pale to dark orange- 
yellow, grading into rust to pinkish brown heartwood. Twigs with amplexicaul stipule scars. 
Terminal (leaf) buds prominent, with species-specific shape and indumentum. Stipules 
large, usually strap-shaped. Leaves aestivation plicate; coriaceous, never silvery below, 
more or less corrugated between the rather straight lateral veins; margin usually sinuate 
towards apex; Jateral veins stout and usually prominent below, curved only near the margin; 
intercostal venation scalariform, usually well-spaced, rarely subreticulate; petiole usually 
long, prominently geniculate. Inflorescences racemose, terminal or axillary; rachis short, 
stout, zig-zag, few-flowered, unbranched or sparingly so. Flowers large; buds spindle- 
shaped; calyx united at base into a smooth, angled, tuberculate or flanged tube enclosing but 
free from ovary, with 5 valvate lobes; petals strap-shaped, cream generally with a pink 
median stripe, or pink; stamens 15-50, connate at base, falling in a group tardily, filaments 
compressed, slender tapering, anthers large, elongate, tapering into a short or prominent 
stout tapering connectival appendage; ovary ovoid, pubescent towards apex, tapering into a 
filiform style, stigma obscure. Fruits usually large; calyx united at base into a tube 
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enclosing at least the basal half of the nut; tube smooth or adorned with 5 species-specific 
ribs, tubercles, or flanges; lobes valvate and not incrassate at base, unequal, 2 longer ones 
aliform, oblong to spatulate and more or less distinctly 3-veined, and the other 3 short, or all 
subequal and short. Nuts free within calyx tube, apex pubescent with short style remnant; 
germination hypogeal; cotyledons without chlorophyll, intricately folded and trapped within 
calyx tube, the seedling escaping by elongation of the cotyledonary petioles. 


Distribution. About 70 species, distributed from Sri Lanka and S India to Myanmar, 
Thailand, Indo-China, China (Yunnan), Sumatra, Peninsular Malaysia, Java, Borneo, the 
Philippines, and Lesser Sunda Is. (Bali and Sumbawa). Forty one species occur in Borneo of 
which 39 in Sabah and Sarawak. 


Ecology. All inland lowland habitats in Borneo at altitudes to 900 m, but rare in mixed peat 
swamp forest. Light demanders as juveniles, they are particularly common on ridges, river 
banks, and in some kerangas, though some are specialists of other habitats. Individual 
species often occur in extensive populations, more or less without the presence of others. 


Uses. Medium hardwoods which readily take preservatives; used for heavy construction, 
and formerly especially for railway sleepers. The resin was tapped, especially in seasonal 
climates and not widely in our area, for tallow, varnish and paint manufacture. The wood of 
ensurai (D. oblongifolius) was once esteemed for rice mortars. 


Notes. Like Vatica but unlike most other dipterocarps, species of Dipterocarpus are 
sometimes difficult to identify on leaves alone. The leaf buds though are prominent, and 
their shape, and tomentum with that of the stipules, provide invaluable diagnostic 
characters. Fallen twigs with buds attached can nearly always be found. 


Key to Dipterocarpus species 
(based on flowering and/or fruiting specimens) 


1. Calyx tube of mature fruit smooth (without ribs, tubercles or flanges)...........::seeeseereeee 2 
Calyx tube of mature fruit ribbed, tuberculate or flanged............... 0 cece cece eee ceee ees 10 
2:,. SlaMeNS :at- MOSt V9 A se etetsatescleaiaselod acta lew yaa emcee Senin de wee Md eee nee deacen atta 3 
StaMiens: at Teast’ 20 sissies cisnsceoacacachdncns seas aas.caPaisgipagaes-taelen eodba hos she. dagldetenatiahseaieed 4 
3. Fruit calyx tube ellipsoid-globose, verrucose-lenticellate............... 39. D. verrucosus 
Fruit calyx tube ellipsoid, smooth................cc cece eee ceec eee eeneeeeeeees 10. D. crinitus 
4. Fruit calyx lobes all short, equal.......... 00... c cece eee ec ence eee eeeenene es 37. D. tempehes 
Fruit calyx lobes unequal, 2 large ones wing-like.......... 0... cece cece eee eeeeee eee een eres 5 


5. Stamens c. 25; short fruit calyx lobes less than 0.7 cm long, hardly recurved............... 
siete cad eeg bo aT Ree Aetened teh a stale and the thes oe co tanh t ben that aba shetane 5. D. caudiferus 
Stamens c. 30; short fruit calyx lobes at least 0.8 cm long, becoming recurved and 


LEV ONES: css ahsua sas tedis oops ceiPee Pada wash eee otes ova seen eda eet aaa TREES T aug Tab eae eS 6 
6. Twigs and leaf buds densely ferruginous tomentose................0. cece cee eeeeeee ene eneenes 7 
Twigs and leaf buds buff or golden tomentose, or glabrous............ 0.0... .eceeeeeeeeeeeee 8 
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10. 


11. 


12: 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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Leaf blade becoming glabrous................cc cc cceceee cece e ee eee ene eeeeeeees 38. D. validus 
Leaf blade persistently tomentose below................ceceeceeceeene eee eneeees 19. D. gracilis 
Leaf bud persistently pubescent outside............. 4. D. caudatus (subsp. penangianus) 
Leaf bud:. glabrous: OUtSIde 5.5, 33 2508525 bes Rye Seiehoa. do hedea Tae aetna ted tad Readeeea ehaads 9 
Inside of stipules densely pubescent; lateral veins at most 11 pairs........... 23. D. kerrii 
Stipules entirely glabrous; lateral veins at least 11 pairs..................45 21. D. hasseltii 


Fruit calyx tube with prominent sharp or narrowly rounded ribs more or less confined to 
the distal half, terminating in boss-like tubercles.................cce eee 24. D. kunstleri 
Fruit calyx tube either ribbed, angled or flanged, or tuberculate.....................:0ee 11 


Mature fruit calyx tube with 5 swelling ribs or tubercles below the neck, otherwise 


SPHSPICA ¢ oar acts erne gave esta d cade dea hikes cebesgeteleardivdia’bdeercecbardye Settacceae Seedioaneteeidiclelb ue Bealelahe Msingreibacs as waeh eee 12 
Mature fruit calyx tube angled, ridged, ribbed, or flanged...................c cece eeeee es 17 
Mature fruit calyx tube OVOId............ 0. ccc ccc e cece ence eee cetee eee eenene 2. D. applanatus 
Mature fruit calyx tube subglobose or globose.................cceccece ec eee eee cent eeeenees 13 
13. Leaves with at most 16 pairs of lateral veins.................e cc eece eee eeeneneeeeenens 14.. 
Leaf blade pale ochreous-pubescent below........... 00.0... ce cceceee ee eeeeeees 33. D. rigidus 
Léaf blade. glabrous’ s.s01:i6.tan-sed tiadawd ts cintncahtidendenrtes dak. colts betel aati 15 
Leaf bud and stipules outside glabrous, sometimes pruinose............. 9. D. costulatus 
Leaf bud and stipules outside tomentose.................eceeeeeeeeene entrees 18. D. globosus 
Fruit calyx lobes all short, subequal............... 0... e cece eens eee eee es 12. D. elongatus 
Fruit calyx lobes unequal, 2 larger ones wing-like...................64. 22. D. humeratus 
Fruit calyx tube with intricately folded flanges................. cece ccc ecec cence sees eens 18 
Fruit calyx tube not flanged or if flanged, then the flanges straight or wavy but not 
IMtTICAtel y?TOLMEA s Sete chacdicee estar en oa bie cued Deiberan dtuode Wadeiaisolete rua ahegecn ateigetey tate Yarn temerity 20 
Twigs terete; leaf blade concave, venation tomentose below............ 25. D. lamellatus 
Twigs compressed; leaf blade not concave, venation glabrous below.................. 19 


Leaf blade ovate-lanceolate, prominently corrugated, margin prominently revolute, 


lateral veins at least 15 pairs........ 0.0... cece ccc cc eee cece nee ee eens eee eneeneenes 26. D. lowii 
Leaf blade broadly ovate, hardly corrugated, margin hardly or not revolute, lateral veins 
atimost 12: pairsis.claclanicckladievces Mibewenes td ctadeieeet cevesue cade ele 31. D. pachyphyllus 


Fruit calyx tube at least 1'/4x as long as broad, spindle-shaped or narrowly ellipsoid, or 
NATTOW]Y-'OBOVOIG ics eye hgee tin ead ca ed oat dats cate whelieea tye sale SHAAN Ee conan ete aaeeeates 21 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Sh; 


32; 


33, 


34. 


Fruit calyx tube less than 1x times as long as broad, more or less globose or broadly 
ovoid though sometimes with flanges decurrent into pedicel and hence appearing 


CLP SOT eyes tre hea Meets ahve ta a ticle och Meteora da hed lcctoliheta hercitasere Aucdrne AuicharatoniBoraiduntaencaenae 30 
Fruit calyx tube angled or ribbed rather than flanged............... cece cece eee cere ee 22 
Fruit calyx tube distinctly flanged............. 0. cece cece cece eens cece eee ene eee enenneenees 23 
Leaf blade at least 15 cm long, broadly obovate to suborbicular......... 6. D. confertus 
Leaf blade at most 12 cm long, narrowly elliptic-lanceolate............... 14. D. fagineus 
Fruit calyx tube densely pale buff-pubescent, with very narrow undulate flanges.......... 
ial orp dardip Lhags deteigunre\S-ovtaudobja oid. daletbaibig Repo a orto baie acgsasbrd Zelbcareecte Sie sectetelnse ease ele gees 29. D. oblongifolius 
Fruit calyx tube glabrous; flanges, if narrow, straight..................cceeeeeeeeeeee eee 24 
Fruit calyx tube flanges at least 8 mm Wide................ccececeeece ee ee ee eneneneeeeeeenees 25 
Fruit calyx tube flanges at most 7 mm Wide............... cece ec ee eee eeeenetceneneneeeenees 27 
Stamens. :C: 3.0 ocd vet ta vie latheaencedeeretale gas Henaica tate andeaaetanwtee cewegeavad ses 20. D. grandiflorus 
DLAMMENS Ce LD Aras ati ceils mcrae clare gt cacads ater ave acre cps tarvahine tela usta Mein ada A 26 
Young parts glabrous............ 00. ccccce cence eee ee eee eeeeeeneeneenenes 17. D. glabrigemmatus 
Young twig, bud, stipule outside and petiole pubescent.............. 32. D. palembanicus 
Fruit calyx tube flanges of constant width................cceeeceeeeeeeeeeene es 28. D. nudus 
Fruit calyx tube flanges widest in the distal half........... 0. e ce eeceeeeeeeeeeeee eee 28 


Fruit calyx tube flanges more or less confined to distal half; leaf bud and leaf 


undersurface pubescent; stamens C. 25......... 00. cccc eee e cence ence eneees 3. D. borneensis 
Fruit calyx tube flanges continuous from base; tomentum not as above; stamens, if 
KO WHC: LS Sie acces atacer dase cto bevatod hsdacsoue vino Meare atoh Mi cbovcaton on Balint air svabaeabibe take 29 
Leaf bud buff velutinous, leaf blade below sparsely so.................. 15. D. fusiformis 
Leaf bud outside and leaf blade glabrous....................c cc cceeeeeeeeenees 27. D. mundus 
Fruit calyx tube persistently pubescent............. 0... cece cece cence eee ee eee e eee eneeneneees 31 
Fruit:calyx tube: slabrescent... .cscscnanaecaceauavnevedasssetesawaetquntestangrteatenteveateanes 32 
Leaf including petiole glabrous............... 0... cc cecece cence ee eee enone 16. D. geniculatus 
Leaf below and petiole velutinous..................... 7. D. conformis (subsp. borneensis) 
Fruit calyx tube angled or ribbed rather than flanged..................... 1. D. acutangulus 
Fruit calyx tube truly flanged .......... 0. e cece cece e nent eee nee en sees enneennes 33 
Fruit calyx tube flanges exceeding 10 mm wide.................cc cece cece ene eee eeee eee eeees 34 
Fruit calyx tube flanges less than 9 mm Wide............... cc cceceeeneeeeeeeee eee eeeenaensens 35 


Fruit calyx tube flanges not decurrent with pedicel, frequently undulate; leaf blade 


PIADLOUS sev cosndasindetasashohe Lasudaetaaadiletelnceaebecedeeyndasians ete 36. D. sublamellatus 
Fruit calyx tube flanges decurrent into pedicel; leaf blade densely tomentose below...... 
SieTane. tracted dceten vgmralne si tsoisete gia hincio s Maed eeceap citi eeapind oMatia detent Starngte teredion sito 35. D. stellatus 
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36. 


37. 


38. 
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Leaves broadly obovate, apex obtuse or retuse................e ce eeee 34. D. sarawakensis 
Leaves narrowly elliptic-ovate, broadly elliptic-ovate to narrowly obovate, apex 
subacute, acute, acuminate to cuspidate.............. cece cece cence eee ee ee ee eens ene eneneene 36 


Leaf blade broader, 10—15 cm wide; fruit calyx tube flanges not continuous to base...... 
siete enretcrattcaaisstet et -aiaentetiaid edn ee i ed Malie Mee Seated aisle ila 8. D. coriaceus 
Leaf blade narrower, 2—9.5 cm wide; fruit calyx tube flanges continuous to base....... 37 


Fruit calyx tube flanges broadest towards apex; leaf apex cuspidate.11. D. cuspidatus 
Fruit calyx tube flanges of constant width; apex of mature leaf blade not cuspidate....38 


Mature leaf blade 10-19 x 4.5-9.5 CML... cece ee ec ee ne ee ee ee eneeeens 30. D. ochraceus 
Mature leaf blade less than 10 x 4.5 CM...... 0... cece cece cece eee eee es 13. D. eurynchus 
Key to Dipterocarpus species 
(based on field characters) 
Leaf lateral veins more than 26 pairs............ 0c. ccc cc eee ee eee e eens ene eee eee eeeenenenees 2 
Leaf lateral veins less than 25 pairs........... 0c cece ccc ec eee cence eee endo eens eee ee ene enenees 3 
Leaf blade at least 28 X 13 CM........ cece cece eee ce eects eneeeenaenes 12. D. elongatus 
Leaf blade at most 25 x 12 CM........ cece eee ce ee ee ee eee eneneeeneee 38. D. validus (in part) 
Petiole at most 1.3 cm lONG........... cece cece cece ee cece ence nee e endo eee ee ease eee eneenenies 4 
Petiole: at Jeast:1'-3 crn longs... desiieceenas obs date ade bea crete assis Sa aretelabaaadebidee ab badele bbenne 6 
Leaf apex retuse to obtuse; venation densely tawny long-tomentose below................. 


SeaiSociattonccerdnace SR ld aed eh M100 0 Nal let tocle nce AAA, halal ded oD 34. D. sarawakensis 


Leaf apex acute or acuminate; venation sparsely pubescent or glabrescent below........ 5 
Leaf lateral veins at most 9 pairs. Trees of high shale ridges............ 13. D. eurynchus 
Leaf lateral veins at least 9 pairs. Trees of flood plains.......... 37. D. tempehes (in part) 
Leaf undersurface persistently (at least sparsely) tomentose................sceceeeeeee ee eeee 7 
Leaf undersurface glabrous or becoming SO..............ecccceeeee ce ene eens eee eeenneenees 23 
Leaf blade prominently CONCAVE.......... 0... cce cece cence eee cee en eee nent eee e bene ene tenes 8 
Leaf blade not concave (though more or less corrugated)...............cccceeee eee eeene es 9 
Petiole less than 4 cm IOng............ 0c. cccee cece cece cece ee eee e eens eenees 25. D. lamellatus 
Petiole more than 5 cm 1ONg.............. ccc eee ee cence eee ce ence eee eneeneenes 6. D. confertus 
Leaf bud glabrous, drying black, or occasionally sparsely tomentose.................64. 10 
Leaf bud persistently densely ochreous or brown tomentose...............:eeceeeeeeeeneee 11 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Leaf lateral veins at least 12 pairs; leaf blade drying greyish brown.....................606 
ada auaenaitiePighend ting gisdon atrengbeadions cued aicnubat ober sbuccutteioametinoameiey aamemednnda 5. D. caudiferus (in part) 
Leaf lateral veins at most 11 pairs; leaf blade drying warm rust-brown...................66 
Halbbcistareede\biertrosdafeteidiceip Sinspibiete ra die a chebeladerodbreed Sete'eaceipbudvouges Sangsediemasete eendigeieie St 17. D. glabrigemmatus 


Leaf blade densely evenly pale ochreous or pinkish brown tomentose below..............12 
Leaf blade sparsely pubescent, or rust-brown, or scabrid-tomentose below..................14 


Leaf blade at most 12 x 7 cm, thinly coriaceous; lateral veins 15—18 pairs.................. 
Sak 2 omansGanighin® gad aSaae awe Sadabenashemewabens sucebeeoadeets 7. D. conformis (subsp. borneensis) 


Leaf blade at least 13 x 8 cm, thickly coriaceous; lateral veins 12—16 pairs.............. 13 
Tomentum pink. Trees of peat swamp forest............ 0.0... cccece cece eee 8. D. coriaceus 
Tomentum ochre-yellow. Trees of mixed dipterocarp forest................. 33. D. rigidus 
Leaf blade with c. 20 pairs of lateral veins...............cceceeeeeee ee eeneeneneeeeeeneenene 15 
Leaf blade with less than 18 pairs of lateral veins.................e sce ee cece ne eeee neue ees 16 


Leaf blade at least 20 x 12 cm; venation sparsely puberulent below....22. D. humeratus 
Leaf blade at most 15 x 10 cm; venation persistently rust-brown tomentose below........ 
oo eis danbsdatoadens Sakae otenes mendree eaeddaabne song tdnada eb dug nese akan nghaguthleges 19. D. gracilis 


Tomentum on twig and leaf bristle-like. 2.00.00... eee cence eee ee eene en eeneneeeeeeaes 17 
Tomentum, where present, short and eVen............ 0c cece ccc ee eee e eee eens eee eneneeenees 19 


Leaf apex with slender cuspidate acumen; lateral veins at most 9 pairs................0.006 
Ebi icials Batre es Ms bet tac Me la teh SA he Tels So Sauter atatats eigtistenie atest tets 11. D. cuspidatus 


Acumen of leaf apex, if present, broad and tapering; lateral veins at least 12 pairs...... 18 


Leaf blade elliptic, margin revolute, apex obtuse to shortly acuminate....10. D. crinitus 


Leaf blade ovate, margin not revolute, acumen prominent.................. 35. D. stellatus 
Petiole at least 3 cm 1Ong........... 0... cee cece cence cence ec ee ee ee nets ene neee 16. D. geniculatus 
Petiole:at most 2:6:cmilonge deta elates fe ltteanete eladenngel beceiselacseteineed 20 
Twig stout; leaf bud ovoid-lanceolate. Trees of high hills................ 30. D. ochraceus 
Twig slender; leaf bud falcate to linear-lanceolate. Trees of the lowlands................ 21 


Leaf blade broadly elliptic-obovate, prominently corrugated..37. D. tempehes (in part) 


Leaf blade narrowly elliptic to lanceolate, hardly corrugated......................c cesses 22 
Petiole at most 1.7 cm long............ ccc ceceee ee eeee ee eneeeeeeeeeees 14. D. fagineus (in part) 
Petiole at least 2 cm 1Ong........ 0... cece ccc ce cece cece een ee ee ee eae enenenenees 15. D. fusiformis 
Leaf bud glabrous outside, drying black......... 0.00... cece cece cence eee e eee ee ene ene en eens 24 
Leaf bud variously tomentose, drying yellowish, buff, brown or grey..............0606 31 
Leaf bud ovoid, broad and stout...............e ce eee eee eeeee eee 1. D. acutangulus (in part) 
Leaf bud long and slender (falcate).............ce cece cece ence cece eect eeenee eases eneeaennes 25 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37 


38. 


39. 


DIPTEROCARPACEAE (ASHTON) 


Leaf lateral veins usually less than 11 pairs.............c cc eeece cece cece ee nee neneneeeeeeenene 26 
Leaf lateral veins usually more than 11 pairs............. cee ce cee ee ee ee eee eneeeeeeeennens 27 
Leaf blade narrowly elliptic to obovate, base narrowly obtuse.............. 27. D. mundus 
Leaf blade broadly elliptic, base cuneate........... 0... e ccc ce ccc ee eee ee eee eeneee 23. D. kerrii 
Petiole at most 2 cm long. Trees of banks of upland rivers.................eceeeeeeeee seen ene 
Scuba ali ie aheeate retara ale tale cachet oben la A tea ey Oe Rete neta cet 29. D. oblongifolius (in part) 
Petiole at least 2.5 cm long. Trees of mixed dipterocarp forest.................:.eceeeeeees 28 
Leaf blade broadly elliptic-ovate, thickly coriaceous and corrugated.....9. D. costulatus 
Leaf blade narrowly elliptic, thinly coraiceous and hardly corrugated................... 29 
Intercostal venation widely scalariform to subreticulate...................0. 28. D. nudus 
Intercostal venation densely regularly scalariform.................. cece eceeeeeeeeeee teen ees 30 
Leaf buds at first hairy.......... 0... c cece cece eeeeeeeeeeeeeeeeneneeees 5. D. caudiferus (in part) 
Leaf buds always glabrouS.................ccecceece cee e eee ences eee eeeeneenenees 21. D. hasseltii 
Twigs at least 5 mm diameter apically; petioles at least 2 mm diameter; both stout.....32 
Twigs at most 5 mm diameter apically; petioles at most 2 mm diameter; both 
SOME Ts fake weed Beate cashes 9. cehcne ese ctctedele waietoliatles aa afenicttc e eraseantcle Madbtgs Ne adinetetetceaisoaateystites 36 
Leaf lateral veins at least 15 pairs......... cece cece cece eee cence ee ee tena eee ea ene enenenes 33 
Leaf lateral veins at most 15 pairs............. cece cece cence eee e ee ence eens eee ene ee eeee ne eee 35 
LWIGS:C OMNPLESSEM cients ievdhcorcstait decev says eastctiste leas hatersresretsvibvn cide cite casthasapteniave sere 26. D. lowii 
TWIGS) TETCtS i: wesed as niensvemacaxnarengiarnay bags ase enede dd daduedugannguasaaueengate tenteancnets 34 
Leaf lateral veins at least 22 pairs; bud and stipules shaggy rust-brown tomentose........ 
syelbsvediag gels deo feienie oashie Xe eed the tarecichgateipl cote Searing baie Bn. oihgeEaretesersipeigiegany 38. D. validus (in part) 
Leaf lateral veins at most 17 pairs; bud and stipules shortly evenly buff-pubescent........ 
siuinh Sr oe Sale Sigia a 0G w cei cegiae witela Srctrere Saja giidlcig SS eon cicichptoda are spelbcie bak Gisthaneaeureing 20. D. grandiflorus 
Petiole at least 3.5 cm 1OnG.......... eee eee cc eee e cence ee eene een eeneeenees 2. D. applanatus 
Petiole at most 2.5 cm 1Ong............ cece cece cece cece eee eee eens ene eaaenes 18. D. globosus 
Tomentum on petiole, leaf blade and leaf bud sparse, greyish brown..................0.606 
sfagaag le bantedete Beatere age tanesen biases sentbuaiaaaguesemaeens ee lidoaes 5. D. caudiferus (in part) 
Tomentum on petiole, leaf blade and leaf bud yellowish, buff, golden, or dark or rust- 
brown; dense at least on leaf bud....... 00... c ccc ccc cece cece eee ee eee eeeeeeeeeeeniens 37 
Leaf lateral veins at least 16 pairs........... ccc cece cece cece ee ene eee e eens nsec een eneenenenes 38 
Leaf lateral veins at most 14 pairs....... 0... ccc cece cece eee ce nent ence neta e nsec enenee eens 39 
Leaf bud densely pale yellowish long-tomentose............ 29. D. oblongifolius (in part) 
Leaf bud densely minutely greyish-buff pubescent....................06065 24. D. kunstleri 
Twigs: Compressed tied nlc Sea ack aaave ce eae ee eens 31. D. pachyphyllus 
TW Ss EL ete sos.dn otis cessing se Salsas een ginerbnnd usin dug nieandenobidXetsnee aad ote scude'aurbitbiecte sition dataaventesie 40 
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40. Leaf bud slender, more or less falcate, with apical tuft, tomentum otherwise very short 


a Susumndaecamtinnger sardines seanausine nbahSuddirnedsonabeusrugannve ameteccsatetusscuchumenennemotuanmes 41 
Leaf bud ellipsoid-ovoid to broadly ovoid, stout, densely buff or rust-brown long- 
POIMETUOSE sis. sscecssesbaestps dhouy sos addean ad cobeeateveiues tacghaehiveses cabana) sees ovesdoutasagaetenassagneunsesgsesens Geisler 


41. Leaf bud minutely golden-brown pubescent, glistening due to the presence of minute 
radiating shiny stellate hairs; leaf blade broadly elliptic-ovate, drying pinkish 
DOW 1 Sad A eR tra tt a atlccrsnacta rt aetna Mate menataistant tara datas tahae 39. D. verrucosus 
Leaf bud evenly greyish-buff pubescent, the hairs inclined towards the apex; leaf blade 
elliptic, lanceolate, or obovate, drying pale rust-brown or orange-brown................. 42 


42. Leaf blade broadly elliptic-obovate, prominently corrugated...37. D. tempehes (in part) 


Leaf blade narrowly elliptic, flat.......... 0... ccc cece cece eee cece ee eee en eeee eases eneeaennes 43 
43. Leaf lateral veins at least 10 pairs................... 4. D. caudatus (subsp. penangianus) 
Leaf lateral veins at most 10 pairs.......... 0... eee ee ee ee ee ee ee enters 14. D. fagineus (in part) 
44. Leaf bud densely buff long-tomentose.....................eee eee 1. D. acutangulus (in part) 
Leaf bud golden- to rust-tomentose or pale fulvous-hirsute..................cceeeee cere ee 45 


45. Leaf lateral veins at least 12 pairs; leaf blade thinly coriaceous.....32. D. palembanicus 
Leaf lateral veins at most 12 pairs; leaf blade coriaceouS............ 0.0... ccc ee eee ee eeeeee es 46 


46. Leaf bud rust- to dark-brown tomentose. Trees of kerangas forest....... 3. D. borneensis 
Leaf bud pale fulvous-hirsute. Trees of mixed dipterocarp forest, especially on flat land 
Pidieslndlad aimee ia inter ade a aN a vale ade tah aes shes aelie ance 36. D. sublamellatus 


1. Dipterocarpus acutangulus Vesque 
(Latin, angulus = angle, acutus = sharp; the ribs of fruit calyx tube) 


C.R. Ac. Sci. Paris, 78 (1874) 626; Slooten op. cit. (1927) 321, Reinwardtia 5 (1961) 457; Masamune, 
EPB (1942) 485; Symington op. cit. (1943) 166; Browne op. cit. 107; Ashton op. cit. (1963) 240, op. 
cit. (1964) 22, op. cit. (1968) 11, op. cit. (1982) 322; Meijer & Wood op. cit. 235; Burgess op. cit. 99; 
Anderson op. cit. (1980) 111; PROSEA op. cit. 172; Coode et al. (eds.) op. cit. 66; Newman et al. op. 
cit. 76. Type: Beccari PB 2913, Borneo (holotype FI; isotype K). Synonyms: Dipterocarpus 
tawaensis Slooten op. cit. (1927) 313, Merrill, PEB (1929) 201, Masamune op. cit. 488; D. 
helicopteryx Slooten, Bull. Jard. Bot. Buitenz. 3, 16 (1940) 441. 


Emergent tree, to 60 m tall, to 1.2 m diameter. Bark becoming pale buff-brown, flaky. 
Young parts densely evenly buff-pubescent, persistent only on leaf bud, stipules and ovary. 
Twigs c. 3 mm diameter apically, terete, with somewhat swollen nodes. Leaf buds short, 
stout, broadly ovoid, to 8 x 5 mm, buff-pubescent but occasionally glabrous and drying 
black. Stipules to 5 x 0.8 cm. Leaves coriaceous, drying yellowish brown, glabrous or 
almost so below; blade elliptic to ovate, 7-10 x 3-6 cm, base obtuse or cuneate, margin 
sinuate, apex with tapering acumen to 1 cm long; lateral veins 7-12 pairs, stout below; 
petiole 1.5—2.5 cm long, to 2 mm diameter. Inflorescences: rachis axillary, slender, terete, 
glabrous, to 6 cm long, c. 1.5 mm diameter. Flower: buds spindle-shaped, to 1.5 x 0.5 cm; 
calyx tube narrowly obconical, narrowly 5-winged, shorter sepal lobes vestigial; stamens 
15, anthers c. 6 mm long including appendages, narrowly deltoid; style exceeding anthers, 
slender glabrous. Fruits: calyx tube globose, to 2.5 cm diameter, glabrescent, base 
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becoming impressed, 5-ribbed from base to apex; 2 longer calyx lobes to 10 x 2.5 cm, 3 
shorter ones deltoid, to 0.5 x 0.5 cm, revolute. 


Vernacular names. Sabah—keruing merkah (preferred name). Sarawak—keruing beludu 
(preferred name). 


Distribution. Peninsular Malaysia (rare) and Borneo except southeastern parts. Widespread 
in Sabah and known from Beaufort, Kinabatangan, Kota Kinabalu, Labuk Sugut, Lahad 
Datu, Ranau, Sandakan, Semporna, Sipitang, and Tawau districts (e.g., S4N 15169, SAN 
16183, SAN 18477, SAN 21408, and SAN 90469) and in Sarawak from Bintulu, Kapit, 
Kuching, Lawas, Lundu, Miri, and Serian districts (e.g., S 13372, S 15145, S 22062, S 
23800, and S 46477). Also occurring in Brunei (e.g., BRUN 927, BRUN 985, BRUN 2637, 
BRUN 3348, and S 1669) and Kalimantan (e.g., bb. 10012 and bb. 19811). 


Ecology. Locally common in mixed dipterocarp forest on yellow sandy and sandy clay 
soils, at altitudes below 400 m. Scattered also on inland shale and sandstone ridges, at 
altitudes to 1000 m. Well represented in Sarawak parks system and in Sepilok FR; 
elsewhere vulnerable. 


Notes. A variable species in leaf size and texture; the leaf being larger and more coriaceous 
in W Sarawak than elsewhere where it may be difficult to distinguish from D. globosus 
(q.v.). The Kinabalu endemic, D. ochraceus, appears to be descended from it. 


2. Dipterocarpus applanatus Slooten Fig. 5. 
(Latin, applanatus = flattened out; the leaf blade) 


Bull. Jard. Bot. Buitenz. 3, 16 (1940) 443; Masamune op. cit. 485; Meijer & Wood op. cit. 237; 
Burgess op. cit. 99; Ashton op. cit. (1968) 11, op. cit. (1982) 310; Anderson op. cit. (1980) 111; 
PROSEA op. cit. 173; Newman et al. op. cit. 78. Type: Puasa SAN 1720, Borneo, Sabah, Sandakan 
district (holotype K). 


Emergent tree, to 50 m tall, to 1.5 m diameter; buttresses prominent, to 3 m tall. Bark 
orange- and greenish-brown mottled, thinly flaky. Leaf bud and stipule outside persistently 
evenly buff-tomentose; young twig, inside of stipules and base of inflorescence shortly buff- 
pubescent. Twigs to 11 mm diameter apically, stout, terete, pale but for slightly depressed 
dark stipule scars. Leaf buds broadly ellipsoid to falcate, to 27 x 15 mm. Stipules to 5 x 2 
cm. Leaves thickly coriaceous, somewhat undulate, glabrous below; blade broadly elliptic, 
12-30 x 9-20 cm, base obtuse to subcordate, apex shortly abruptly acuminate; /ateral veins 
11-15 pairs, prominent below; intercostal venation remote, subreticulate; petiole to 6 cm 
long, to 4 mm diameter, stout. Inflorescences: axillary or ramiflorous, glabrous, to 12 cm 
long; rachis stout, unbranched, bearing to 5 flowers. Flower large, ellipsoid, to 4 x 1.5 cm; 
calyx tube ellipsoid, smooth, sepal lobes subequal, elliptic-oblong; stamens c. 50, anthers 
linear-lorate, c. 1.8 mm long with fleshy tapering connective appendage. Fruits: calyx tube 
ovoid, to 5 x 4.5 cm, glabrous, with 5, to 8 mm wide sharp ribs most prominent distally, 
sometimes absent in basal half; 2 major calyx lobes to 19 x 4.5 cm, 3 minor ones 
suborbicular, to 1 x 1 cm, revolute. 


Vernacular names. Sabah—keruing daun besar (preferred name). Sarawak—keruing 
arong (preferred name). 
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Distribution. Endemic in Borneo with a disjunct range. In Sabah known from 
Kinabatangan, Sandakan and Tawau districts (e.g., FMS 38844, SAN 17160, SAN 18752, 
SAN 19677, and SAN 39157) and in Sarawak from Kuching and Serian districts (e.g., S 
8587, S 9489, S 15201, S 41016, and S 41017). Also occurring in SE Kalimantan (e.g., bb. 
11675, bb. 18135 and bb. 26595). 


Ecology. Local but sometimes abundant in mixed dipterocarp forest, on flat land, low hills 
and sometimes rocky slopes, on yellow sandy soils especially near the coast, at altitudes 
below 200 m. Vulnerable. 


3. Dipterocarpus borneensis Slooten 
(of Borneo) 


Bull. Jard. Bot. Buitenz. 3, 16 (1940) 445; Masamune op. cit. 485; Browne op. cit. 107; Ashton op. cit. 
(1964) 24, op. cit. (1968) 11, op. cit. (1982) 319; Anderson op. cit. (1980) 111; PROSEA op. cit. 174; 
Coode et al. (eds.) op. cit. 67; Newman et al. op. cit. 79. Type: bb. 26417, Borneo, Kalimantan, Pepas, 
Muara Tewe (holotype BO; isotype KEP). 


Main canopy or shortly emergent tree, to 30 m tall, to 70 cm diameter, often with crooked 
trunk. Bark pale orange-brown to greyish brown, narrowly thinly flaking, becoming 
shaggy. Young parts sparsely rust-brown pubescent; indumentum more or less persistent on 
ovary, leaf venation below and petiole, and dense and persistent on leaf bud and stipule 
outside. Twigs 3-5 mm diameter apically, terete. Leaf buds ovoid, to 7 x 3 mm. Stipules to 
4 x 0.5 cm. Leaves coriaceous, drying greyish brown, sparsely pubescent to glabrous 
below; blade broadly ovate to elliptic, 7-12 <x 3—7 cm, base obtuse or broadly cuneate, 
margin frequently wavy towards apex, apex with tapering acumen to 0.8 cm long; /ateral 
veins 9-12 pairs, slender but prominent below; petiole 1.5—2.5 cm long, to 2 mm diameter, 
slender. Inflorescences to 6 cm long, singly or rarely doubly branched. Flower: buds to 4 x 
1 cm; stamens c. 25, anthers short, narrowly sagittate. Fruits: calyx tube narrowly obovoid 
to ellipsoid, to 1.5 x 1 cm, glabrous, tapering at each end, with 5, c. 1 mm wide flanges in 
the distal half; 2 major calyx lobes to 7.5 x 1.8 cm, 3 minor ones c. 0.5 = 0.4 cm, revolute 
and recurved. 


Vernacular names. Sarawak—keruing sindor (preferred name), resak kerangas (Iban). 


Distribution. Sumatra and Borneo. In Borneo, common and widespread in Sarawak and 
recorded from Bintulu, Kuching, Lawas, Lundu, Marudi, Samarahan, Serian, Sibu, and Sri 
Aman districts (e.g., S 9855, S 12492, S 13732, S 16222, and S 16236) but absent in Sabah. 
Also occurring in Brunei (e.g., BRUN 648, BRUN 830, FMS 34572, Niga 141, and S 2236) 
and W and SE Kalimantan (e.g., bb. 11344, bb. 16472, bb. 32384, and Kostermans 6888). 


Ecology. Locally abundant in kerangas forest, usually on deep podsol soils, on raised 


beaches and plateaux, at altitudes to 400 m; locally also on shallow peat. Common in Bako 
NP and occurring in Mulu NP, but vulnerable elsewhere owing to habitat destruction. 


4. Dipterocarpus caudatus Foxw. 
(Latin, caudatus = tailed; the narrow acumen of the leaf apex) 
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Fig. 5. Dipterocarpus applaunatus. A, fruiting leafy twig; B, flower bud: C, longitudinal section 
of flower bud; D, open flower; E, adaxial view of stamens; F, abaxial view of stamens; G, 
longitudinal section of fruit; H, basal view of fruit calyx tube. (A and H from SAN 39/5] ms 
and D-F from § 4/0/7, C from SAN 35868, G from FMS 35395.) 
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Fig. 6. Dipterocarpus caudiferus. A, leafy twig; B, Mower bud; C, longitudinal section of 
open flower; D, adaxial view of stamens; E, abaxial view of stamens; F, fmt; G, basal view of 
fruit calyx tube. (A and F-G from SAN 16847, B from MS 38786, C-E trom SAN 16335.) 
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Philip. J. Sci. 13 (1918) Bot. 177, Philip. J. Sci. 67 (1938) Bot. 256; Ashton op. cit. (1978) 8, op. cit. 
(1982) 305. Lectotype (Ashton, 1978): Alvarez FB 21193, the Philippines, Luzon, Barrio Hibatac, 
Camarines (hololectotype K). 


Distribution. Sumatra, Peninsular Malaysia, Singapore, Borneo, and the Philippines. 


Notes. Two subspecies, viz. subsp. caudatus and subsp. penangianus are recognised. Of 
these, only subsp. penangianus occurs in Borneo. 


subsp. penangianus (Foxw.) P.S.Ashton 
(of Pulau Pinang, Peninsular Malaysia) 


Gard. Bull. Sing. 31 (1978) 8, op. cit. (1982) 305; PROSEA op. cit. 174; Coode et al. (eds.) op. cit. 68; 
Newman et al. op. cit. 80. Basionym: Dipterocarpus penangianus Foxw., op. cit. (1932) 72, 
Symington op. cit. (1943) 185, Ashton op. cit. (1964) 43. Type: Haniff SFN 3484, Peninsular 
Malaysia, Penang, Mt. Olivia (holotype SING; isotype K). 


Emergent tree, to 50 m tall, to 1.2 m diameter. Bark orange-red, becoming pale orange-grey 
when exposed, irregularly flaky. Young parts shortly sparsely fugaceous buff-puberulent; 
ovary, leaf bud and stipule outside densely persistently buff-pubescent. Twigs terete, 1-3 
mm diameter apically, slender. Leaf buds linear-falcate, to 17 x 3 mm, tufted at apex. 
Stipules c. 3.5 <x 0.5 cm. Leaves drying pale orange-brown, shiny above, glabrous or 
almost so below, flat; blade elliptic-lanceolate to elliptic-oblanceolate, 7-11 x 3.54 cm, 
base cuneate, margin frequently wavy distally, apex prominently narrowly acuminate, 
acumen to 2 cm long; Jateral veins 10-12 pairs, well-spaced, hardly raised below; petiole 
1.5-2.5 cm long, to 1 mm diameter, slender. Inflorescences to 12 cm long, slightly 
compressed. Flowers: buds to 3 x 0.8 cm; stamens c. 30, anthers short, linear. Fruits: calyx 
tube to 2 cm diameter, obturbinate and tapering into the short pedicel, smooth; 2 major calyx 
lobes to 14 x 3 cm, 3 minor ones to 0.8 x 0.4 cm, becoming recurved and revolute. 


Vernacular name. Sarawak—keruing gasing (preferred name). 


Distribution. Sumatra (Karimun, Musala), coastal Peninsular Malaysia, Singapore, and 
Borneo. In Sabah recorded from Beaufort district (e.g., SAN 15237) and in Sarawak from 
Limbang, Marudi and Serian districts (e.g., S 15204, S 23310, S 32208, and S 32329). Also 
occurring in Brunei (e.g., BRUN 5724, BRUN 5734, FMS 48205, KEP 80125, and S 1674), 
but not known in Kalimantan. 


Ecology. Local but common where it occurs, in mixed dipterocarp forests on dry ridges, at 
altitudes below 400 m, especially but not exclusively near the coast; formerly most 
abundant along the coastal hills on sandy soils, but also on the acid volcanic rocks of Ulu 
Arip, Balingian, and on high dacite ridges in the Hose mountains and Usun Apau in 
Sarawak. Endangered by land conversion. 


5. Dipterocarpus caudiferus Merr. Fig. 6. 
(Latin, cauda = a tail, ferre = to bear; the narrow acumen of leaf apex) 


Philip. J. Sci. 29 (1926) 398; Slooten op. cit. (1927) 302, op. cit. (1961) 459; Masamune op. cit. 485; 
Browne op. cit. 107; Ashton op. cit. (1963) 236, op. cit. (1964) 25, op. cit. (1968) 11, op. cit. (1982) 
299; Meijer & Wood op. cit. 239; Burgess op. cit. 99; Anderson op. cit. (1980) 111; PROSEA op. cit. 
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175; Coode et al. (eds.) op. cit. 69; Newman et al. op. cit. 81. Type: Castro & Melegrito 1709, 
Borneo, Banguey Is. (holotype K). Synonyms: Dipterocarpus macrorrhinus Slooten op. cit. (1927) 
300; D. kutaianus Slooten op. cit. (1940) 437, Masamune op. cit. 483. 


Immense emergent tree, to 65 m tall, to 1.5 m diameter, with tall columnar bole and 
prominent buttresses to 3.5 m tall. Bark pale pinkish grey, appearing smooth but thinly 
regularly vertically flaked. Young parts more or less caducous sparsely silky greyish brown 
hispid, persistent on young trees. Twigs c. 5 mm diameter apically, terete. Leaf buds 
sparsely greyish brown hispid or glabrous, lanceolate, somewhat compressed, to 25 x 3 
mm, occasionally drying black. Stipules c. 7 cm long. Leaves thinly coriaceous, hardly to 
prominently corrugated, drying greyish brown, glabrous or sparsely hispid with greyish 
brown hairs to 2 mm long; blade narrowly elliptic, 11-20 <x 5-15 cm, base obtuse or 
cuneate, margin frequently sinuate distally, apex with slender acumen to 0.8 cm long; 
lateral veins 12-20 pairs, dense, slender but prominent below; intercostal venation slender, 
densely, regularly scalariform; petiole 3—4 cm long, slender, at most to 2 mm diameter, 
persistently hispid on the knee. Inflorescences to 15 cm long, simple or singly branched. 
Flowers: buds to 5 x 0.8 cm; stamens c. 25, anthers narrowly oblong, tapering. Fruits: 
calyx tube globose or obturbinate, to 3.5 cm diameter, tapering into pedicel, smooth; 2 
major calyx lobes to 17 x 3 cm, 3 minor ones deltoid, to 0.6 x 0.7 cm, hardly recurved. 


Vernacular name. Sabah and Sarawak—Keruing putih (preferred name). 


Distribution. Endemic in Borneo, absent from south and southwest parts. Common 
throughout Sabah and recorded from most districts (e.g., SAN 16335, SAN 17003, SAN 
18603, SAN 19416, SAN 20949, SAN 27363, and SAN 134504) and throughout Sarawak and 
recorded from Bau, Kapit, Kuching, Lawas, Limbang, Lundu, Marudi, Miri, and Tatau 
districts (e.g., S 1812, S 10159, S 13779, S 15504, and S 29681). Also occurring in Brunei 
(e.g, BRUN 331, BRUN 2639, BRUN 3025, and S 1/662) and E Kalimantan (e.g., 
Kostermans 6630, Kostermans 13277, Kostermans 13960, and Kostermans 13978). 


Ecology. Locally common in mixed dipterocarp forest, at altitudes below 800 m, on well- 
structured clay soils; frequent on other clay soils, on shale, volcanic rocks and granodiorite. 
Common in G. Gading NP and locally so in Mulu NP; probably not endangered. 


6. Dipterocarpus confertus Slooten 
(Latin, confertus = crammed together; perhaps referring to the indumentum) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 322, Bull. Jard. Bot. Buitenz. 3, 17 (1941) 104, op. cit. (1961) 
460; Merrill op. cit. (1929) 201; Foxworthy op. cit. (1932) 62; Masamune op. cit. 485; Browne op. cit. 
108; Ashton op. cit. (1964) 26, op. cit. (1968) 12, op. cit. (1982) 315; Meijer & Wood op. cit. 242; 
Burgess op. cit. 99; Anderson op. cit. (1980) 111; PROSEA op. cit. 175; Kessler & Sidiyasa op. cit. 
92; Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 82. Lectotype (Slooten, 1941): Elmer 21548, 
Borneo, Sabah, Tawau district (hololectotype K; isolectotypes L, NY). 


Medium-sized emergent tree, to 50 m tall, to 1.5 m diameter; bole rather short; crown fresh 
green from below, large-leafed and diffuse. Bark regularly vertically cracked and flaky. 
Twigs at first, buds, stipule outside, petiole, midrib above, venation below, ovary, and calyx 
persistently long pale-fulvous tufted-hispid; leaf surface persistently or caducously so. 
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Twigs to 10 mm diameter apically, stout. Leaf buds to 20 x 17 mm, large, broadly ovoid, 
obtuse or subacute. Stipules broadly ovate, c. 5 x 5 cm. Leaves concave, somewhat bullate, 
chartaceous, drying pale honey-brown and quickly decomposing; blade broadly obovate to 
suborbicular, (18—)22—35 x (14—)16—-22 cm, base obtuse, generally subpeltate, apex obtuse 
or shortly acuminate; lateral veins 9-12 pairs, well-spaced; petiole 5-6 cm long, 
prominently articulated. Inflorescences to 7 cm long, simple or singly branched. Flowers: 
buds to 4 x 1 cm; stamens c. 25, anthers narrowly oblong, tapering. Fruits: calyx tube 
narrowly obovoid, c. 3 x 1.7 cm, tapering into pedicel, 5-ribbed; 2 longer calyx lobes to 14 
x 3 cm, glabrous within, 3 minor ones oblong, to 1.7 x 0.7 cm, recurved distally. 





Vernacular name. Sabah and Sarawak—keruing kobis (preferred name). 


Distribution. Endemic in Borneo; widespread except in the southwestern parts. Common in 
Sabah and known from Kinabatangan, Kudat, Ranau, Sandakan, and Sipitang districts (e.g., 
SAN 15192, SAN 16372, SAN 16545, SAN A 3065, and SAN A 4676) but less common in 
Sarawak and known from Kapit, Kuching, Lawas, Limbang, Miri, and Samarahan districts 
(e.g., S 1830, S 13473, S 15762, S 19857, S 32353, and S 69176). Also occurring in Brunei 
(e.g., BRUN 441, FMS 30518 and FMS 37111) and E Kalimantan (e.g., bb. 19283, bb. 
24014, Kostermans 6212, Kostermans 6707, and Kostermans 7278). 


Ecology. Locally frequent in mixed dipterocarp forest on leached yellow clay soils, 
especially on undulating lands and low ridges, occasionally at altitudes to 800 m. 
Vulnerable. 


7. Dipterocarpus conformis Slooten 
(Latin, conformis = of a similar form; alluding the great similarity in vegetative characters 
with two other large-leafed species, viz. D. concavus and D. confertus) 


Bull. Jard. Bot. Buitenz. 3, 17 (1941) 102. Type: bb. 29177, Sumatra, Aceh Province, Alur Buaya, 
Langsa (holotype BO). 


Distribution. Sumatra and Borneo. 


Notes. Two subspecies are recognised, viz. subsp. conformis which is confined to Aceh, N 
Sumatra and subsp. borneensis which is endemic in Borneo. 


subsp. borneensis P.S.Ashton 
(of Borneo) 


Gard. Bull. Sing. 20 (1963) 28, op. cit. (1964) 28, op. cit. (1968) 12, op. cit. (1982) 321; Meijer & 
Wood op. cit. 244; Burgess op. cit. 99; Anderson op. cit. (1980) 111; PROSEA op. cit. 176; Coode et 
al. (eds.) op. cit. 68; Newman et al. op. cit. 84. Type: G.H.S Wood SAN 15102, Borneo, Sabah, 
Sipitang district, Pangi (holotype L; isotypes KEP, SAN). 


Medium-sized emergent tree, to 50 m tall, to 1.2 m diameter; crown densely symmetrical, 
pale greyish green from below. Bark becoming unevenly irregularly flaky. Young parts 
densely pale pinkish brown velutinous, persistent except for leaf upper surface. Twigs c. 3 
mm diameter apically. Leaf buds ovoid, c. 8 x 4 mm, obtuse. Stipules ovate, c. 1.5 x 0.6 
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cm, concave. Leaves thinly coriaceous, more or less corrugated but not concave; blade 
obovate, 9-12 x 5—7 cm, base obtuse to subcordate, narrowly subpeltate, apex with acumen 
0.40.8 cm long; Jateral veins 15-18 pairs, slender but prominent and dense below; petiole 
1.7-2.5 cm long, slender, rugose on drying. Inflorescences to 6 cm long, terminal or 
axillary, unbranched or singly branched. Flowers: buds to 3 x 0.8 cm; stamens c. 30, anther 
linear, short. Fruits: calyx tube ellipsoid, c. 2.5 x 2 cm, neck narrowed to 1.2 cm diameter, 
persistently velutinous, with 5, c. 3 mm wide rigid incrassate flanges from base to apex; 2 
major calyx lobes to 10 x 2 cm, 3 minor ones ovate, to 0.8 x 0.8 cm, revolute. 


Vernacular name. Sabah and Sarawak—keruing beludu kuning (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort and Labuk Sugut 
districts (e.g., SAN 15102, SAN 27582 and SAN 97592) and in Sarawak from Bintulu, Kapit, 
Lawas, and Limbang districts (e.g., § 14358 and S 32390). Also occurring in Brunei (e.g., 
BRUN 738, BRUN 2602 and BRUN 5673). 


Ecology. Rare in mixed dipterocarp forest on clay soils over shale, generally in steep 
country, at altitudes below 800 m. Vulnerable, possibly endangered. 


8. Dipterocarpus coriaceus Slooten 
(Latin, coriaceus = with leathery texture; the leaf blade) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 331; Masamune op. cit. 485; Symington op. cit. (1943) 171; 
Browne op. cit. 108; Anderson, Gard. Bull. Sing. 20 (1963) 157, op. cit. (1980) 111; Ashton op. cit. 
(1968) 12, op. cit. (1982) 324; Newman et al. op. cit. 85. Type: bb. 8154, Borneo, SE Kalimantan, 
Tawai Baru, near Kuala Kapuas (holotype BO; isotype L). 


Medium-sized emergent tree, to 40 m tall, to 1 m diameter; crown irregular, diffuse. Bark 
irregularly flaky. Leaf under surface, petiole and twig shortly densely evenly persistently 
pinkish brown pubescent; leaf bud, stipule outside, midrib below, twig and petiole of young 
tree at first densely hairy with hairs to 2 mm long. Twigs c. 10 mm diameter apically, stout. 
Leaf buds ovoid-deltoid c. 25 x 10 mm. Stipules narrowly ovate, c. 4 x 2 cm. Leaves 
thickly coriaceous, prominently corrugated; blade broadly elliptic-ovate, 16-21 x 10-15 
cm, base obtuse to broadly cuneate, apex subacute; lateral veins 14-16 pairs, prominent 
below, sunken above; intercostal venation obscure; petiole 4.5-6 cm long, stout, 
prominently geniculate. Inflorescences and flowers unknown. Fruits: pedicels to 7 mm 
long, prominent; calyx tube broadly ovoid, to 3 x 2.2 cm, glabrescent, with 5 stout flanges 
or ribs to 5 mm wide, tapering abruptly apically and gradually towards base; 2 major calyx 
lobes to 14 x 2.5 cm, 3 minor ones elliptic, to 1.2 x 0.6 cm, hardly revolute. 


Vernacular name. Sarawak—keruing paya (preferred name). 
Distribution. E Sumatra, C Peninsular Malaysia, S and W Borneo. In Borneo, known in 
Sarawak from Kuching, Lundu, Mukah, Samarahan, Sibu, and Sri Aman districts (e.g., S 


555, S 556, S 9820, and S 14584) and W and SE Kalimantan (e.g., bb. 7450, bb. 8154 and 
bb. 9442), 
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Ecology. Very local; as scattered individuals or semi-gregarious populations in mixed peat 
swamp forest on the inner margins. Critically endangered. 


9. Dipterocarpus costulatus Slooten 
(Latin, costulatus = slightly-ribbed; the leaf blade) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 315, op. cit. (1941) 105; Masamune op. cit. 486; Symington op. 
cit. (1943) 174; Browne op. cit. 108; Meijer & Wood op. cit. 244; Ashton op. cit. (1968) 112, op. cit. 
(1982) 310; PROSEA op. cit. 177; Anderson op. cit. (1980) 112; Newman et al. op. cit. 87. Type: 
Sahak CF 1908, Peninsular Malaysia, Negeri Sembilan, Kuala Pilah, Senaling Inas FR (holotype 
KEP). 


Emergent tree, to 50 m tall, to 1.2 m diameter. Bark pale greenish cream, patchily peeling 
but sustaining an overall smooth appearance. Parts glabrous but for densely shortly buff- 
pubescent inner surface of stipules, bud scales, and ovary. Twigs c. 7 mm diameter apically, 
at first somewhat compressed. Leaf buds falcate, to 30 x 6 mm, drying black. Stipules 
lorate, c. 16 x 2 cm. Leaves thickly coriaceous, corrugated; blade broadly elliptic to ovate, 
12-20 x 7-14 cm, base cuneate, apex obtuse or shortly acuminate; lateral veins 11-14 
pairs, prominent below; petiole 3-6 cm long. Inflorescences to 20 cm long, once branched. 
Flowers: buds to 3 x 5 cm; stamens c. 24, anther linear. Fruits: pedicels to 6 mm long, 
prominent; calyx tube subglobose, to 1.5 x 2 cm, with 5 prominent flange-like median 
tubercles; 2 major calyx lobes to 20 x 4 cm, 3 minor ones suborbicular, to 0.7 x 0.6 cm, 
revolute. 


Vernacular name. Sabah and Sarawak—Keruing kipas (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah known from Tawau 
district, including Sebatik Is. (e.g., FMS 38859, SAN 18470, SAN 18559, SAN 19643, and 
SAN 25026) and in Sarawak from Kapit, Kuching and Lundu districts (e.g., S 4798, S 
15422, S 21451, S 23805, and S 43192). Also occurring in W Kalimantan (e.g., bb. 6271). 


Ecology. Common in Peninsular Malaysia but very local and uncommon in Sabah and 
Sarawak, on occasionally flooded alluvium and in the ecotone between mixed dipterocarp 
forest and kerangas forest, on sandy soils and shallow peat, at altitudes below 200 m. 
Highly vulnerable owing to forest conversion. 


10. Dipterocarpus crinitus Dyer 
(Latin, crinitus = having tufts of long weak hairs; the living plant parts) 


FI. Brit. Ind. 1 (Jan. 1874) 296, J. Bot. 12 (1874) 103 & 154; King op. cit. 90; Merrill, EB (1921) 398; 
Ridley op. cit. (1922) 214; Slooten op. cit. (1927) 288; Masamune op. cit. 486; Foxworthy op. cit. 
(1932) 66; Symington op. cit. (1943) 175; Browne op. cit. 108; Ashton op. cit. (1964) 29, op. cit. 
(1968) 13, op. cit. (1982) 299; Meijer & Wood op. cit. 246; Burgess op. cit. 99; Anderson op. cit. 
(1980) 112; PROSEA op. cit. 177; Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 88. Type: 
Maingay 196, Peninsular Malaysia, Malacca (holotype K). Synonym: Dipterocarpus hirtus Vesque 
op. cit. (March 1874) 627. 


Large emergent tree, to 60 m tall, to 2 m diameter; bole frequently misshapen; crown 


golden-green from below. Bark weathering pale greyish pink, irregularly patchily flaky; 
inner bark relatively thick, cream-coloured. Plant parts tufted-setose with golden-brown 
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bristle-like hairs c. 3 mm long, shorter on leaf blade; leaf upper surface fugaceous 
pubescent. Twigs c. 3 mm diameter apically. Leaf buds oblong, c. 5 x 2 mm, obtuse. 
Stipules lanceolate, c. 3 x 0.5 cm. Leaves chartaceous, not concave, persistently folded 
between the veins; blade elliptic, 6—9 x 3—5 cm, base obtuse, margin revolute, apex obtuse 
or shortly acuminate; lateral veins 13-15 pairs, slender but prominent below; petiole 1.5— 
2.5 cm long, slender. Inflorescences to 12 cm long, singly branched, terminal or axillary. 
Flowers: stamens 15, anthers linear. Fruits subsessile; calyx tube ellipsoid, to 1.8 = 0.8 cm, 
smooth, 2 major calyx lobes to 8 x 1.5 cm, 3 minor ones deltoid, c. 0.3 cm long, acute. 


Vernacular name. Sabah and Sarawak—keruing mempelas (preferred name). 


Distribution. Peninsular Thailand, Sumatra, Peninsular Malaysia, and Borneo. In Sabah 
recorded from Sipitang and Tawau districts (e.g., SAN 15171, SAN 15287, SAN 26894, and 
SAN A 3296) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lawas, Lundu, Marudi, 
Miri, and Serian districts (e.g., S 9478, S 10121, S 15125, S 16629, and S 23897). Also 
occurring in Brunei (e.g., BRUN 3137, BRUN 3268 and BRUN 5043) and W, C and SE 
Kalimantan (e.g., Amiril P6. 247, bb. 27768, bb. 31415, and Kostermans 12765). 


Ecology. Common in mixed dipterocarp forest on sandy clay soils, at altitudes to 800 m. 
This species flowers sporadically outside mass flowering events, but seeds have high 
infertility though juveniles are common. Well represented in the parks system; vulnerable 
elsewhere. 


11. Dipterocarpus cuspidatus P.S.Ashton 
(Latin, cuspidatus = pointed at the end; the leaf blade) 


Gard. Bull. Sing. 23 (1967) 261, op. cit. (1968) 13, op. cit. (1982) 324; Anderson op. cit. (1980) 112; 
Newman ef al. op. cit. 90. Type: Ilias S 15821, Borneo, Sarawak, Bintulu district, Labang FR 
(holotype K; isotypes KEP, L). 


Medium-sized emergent tree, to 50 m tall, to 1.2 m diameter. Bark rust-brown. Leaf buds 
densely persistently long buff-tomentose; twig, petiole, midrib above and venation below 
sparsely pubescent with persistent pale greyish brown bristle-like hairs; parts otherwise 
glabrous. Twigs c. 1 mm diameter apically, very slender. Leaf buds oblong, c. 7 x 3 mm. 
Leaves chartaceous, hardly corrugated; blade narrowly elliptic-ovate, 6-11 x 2-4 cm, base 
obtuse or occasionally broadly cuneate, apex cuspidate, acumen to 2 cm long, slender, 
prominent; lateral veins 8—9 pairs, slender but prominent below as also the midrib; petiole 
1.3-1.8 cm long, very slender. Inflorescences to 5 cm long, terminal or axillary, singly 
branched. Flowers unknown. Fruits: calyx tube subglobose, to 1.7 x 2 cm, with 5, c. 2.5 
mm wide rigid flanges from base to apex, broadest towards apex, glabrescent; 2 major 
calyx lobes to 8 x 2 cm, 3 minor ones ovate, to 0.7 x 0.5 cm, obtuse, becoming revolute. 


Vernacular name. Sarawak—keruing runcing (preferred name). 


Distribution. Endemic in Borneo and confined to Segan FR, Bintulu district, Sarawak (e.g., 
S 15138, S 22061, S 22064, and S 27116). 


Ecology. Formerly scattered in mixed dipterocarp forest on sandy clay soils on low hills, at 
altitudes below 100 m. Endangered owing to land conversion and logging. 
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12. Dipterocarpus elongatus Korth. 
(Latin, elongatus = attenuated; the leaf shape) 


Kruidk. (1841) 62; Merrill op. cit. (1921) 398; Slooten op. cit. (1927) 272, op. cit. (1961) 473; 
Masamune op. cit. 486; Ashton op. cit. (1963) 237, op. cit. (1982) 312; PROSEA op. cit. 178; Coode 
et al. (eds.) op. cit. 68; Newman et al. op. cit. 91. Type: Korthals s.n. (= RHL Sheet No. 91062130), 
Borneo, Kalimantan, Barito, Sg. Punin (holotype L). Synonyms: Dipterocarpus apterus Foxw., op. 
cit. (1932) 77, Masamune op. cit. 485; D. megacarpus Madani, Sandakania 2 (1993) 1. 


Large emergent tree, to 60 m tall, to 1.7 m diameter; crown open, spreading; buttresses 
stout, to 3 m tall. Bark greyish pink, overall smooth but thinly irregularly flaky. Twig, leaf 
bud, stipule outside, petiole, inflorescence and calyx at first densely very long rufous-brown 
tufted tomentose, the tufts separating and caducous as parts expand; ovary apex persistently 
tomentose. Twigs to 1.5 cm diameter apically, terete, reddish brown, becoming cracked and 
thinly flake. Leaf buds falcate, to 60 x 15 mm. Stipules c. 15 < 2.5 cm. Leaves coriaceous, 
prominently corrugated, drying dark rust-brown below; blade elliptic, 28-50 x 13-20 cm, 
base obtuse, apex shortly abruptly acuminate; Jateral veins 25-38 pairs, dense, prominent 
below; intercostal venation distantly scalariform; petiole 5—7 cm long, c. 5 mm diameter, 
stout. Inflorescences to 12 cm long, terminal or axillary, rarely branched. Flowers 
unknown. Fruits: calyx tube ovoid becoming globose, to 5 x 5.5 cm, tomato-shaped with 5 
distal swellings, constricted to c. 1.5 cm diameter at the neck, crowned by 5 subequal, 
obtuse, recurved lobes to 0.8 cm long. 


Vernacular names. Sarawak—keruing latek (preferred name), kudan (Murut), ran (Iban). 


Distribution. E Sumatra, Peninsular Malaysia, Anambas Archipelago, and Borneo (except 
south and northwest parts). In Sabah known from Kinabatangan district (e.g., SAN 133997 
and Wong et al. WKM 2342) and in Sarawak from Bintulu district (e.g., S 286, S 11736, S 
15131, and S 27103). Also occurring in Brunei (e.g., BRUN 767, BRUN 2603, BRUN 5638, 
Coode 7081, and FMS 28683) and W Kalimantan (e.g., bb. 7855 and Kostermans 9566). 


Ecology. Now rare, but formerly probably quite common and locally gregarious. In the 
floodplains where the rivers come out from the hills, especially on sandy alluvium; 
occasional on narrow riverine terraces further inland, at altitudes below 300 m. The fruit 
float in water. Critically endangered. 


13. Dipterocarpus eurynchus Miq. 
(Greek, eu = well, rhynchos = snout(ed); the sapling leaf acumen) 


FI. Ned. Ind., Suppl. (1862) 485; Slooten op. cit. (1927) 273, 302; Ashton op. cit. (1963) 238, op. cit. 
(1964) 30, op. cit. (1968) 14, op. cit. (1982) 324; Anderson op. cit. (1980) 112; PROSEA op. cit. 179; 
Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 92. Type: Teijsmann HB 3255, Sumatra, Bangka 
(holotype U). Synonyms: Dipterocarpus eurynchoides Scheff., Nat. Tijd. Ned. Ind. 31 (1870) 346; D. 
appendiculatus Scheff., op. cit. 347, Merrill op. cit. (1921) 397, Masamune op. cit. 485; D. basilanicus 
Foxw., op. cit. (1918) 179. 


Medium-sized emergent tree, to 65 m tall, to 1 m diameter but usually smaller; bole 
frequently misshapen; crown distinctive when the old leaves turn coppery red before falling. 
Bark pale greyish brown, irregularly flaky and eventually shaggy. Leaf buds densely 
persistently long buff-tomentose; twig, petiole and venation below sparsely but more or less 
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persistently greyish pubescent, stipules and ovary apex persistently so. Twigs c. 2 mm 
diameter apically, much-branched. Leaf buds conical, to 10 x 3 mm. Stipules c. 3 x 0. 8 cm. 
Leaves thinly coriaceous, drying dull yellow to pale orange-brown; blade elliptic-obovate, 
4—-6(-10) x 2-3.5(-4. 5) cm, base cuneate, apex subacute to shortly acuminate; lateral veins 
8-9 pairs, ascending; petiole 0.6-0.9 cm long, slender. Inflorescences to 6 cm, simple or 
singly branched. Flowers unknown. Fruits: calyx tube subglobose, to 1.7 x 2 cm, 
glabrescent, with 5, rigid, c. 2.5 mm wide flanges from base to apex; 2 major calyx lobes to 
8 x 2 cm, 3 minor ones ovate, to 0.7 x 0.5 cm, becoming revolute. 


Vernacular name. Sarawak—keruing baran (preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Borneo, and the Philippines. In Sarawak 
known from Kapit, Limbang and Miri districts (e.g., BRUN 3073, S 23818, S 23888, and S 
60135). Also occurring in Brunei (e.g., BRUN 2600, BRUN 5235, BRUN 5254, and BRUN 
5257). 


Ecology. In Sarawak and Brunei rare, scattered on high ridges of upper dipterocarp forest at 
600-1000 m altitude. Occurring in Mulu NP but vulnerable elsewhere. 


14. Dipterocarpus fagineus Vesque 
(Latin, fagineus = like a beech (Fagus) tree; the leaves) 


C.R. Ac. Sci. Paris 78 (March 1874) 625; King op. cit. 94; Merrill op. cit. (1921) 398; Ridley op. cit. 
(1922) 216; Slooten op. cit. (1927) 318; Symington, Bull. Misc. Inform Kew (1937) 318, op. cit. 
(1943) 177; Masamune op. cit. 486; Browne op. cit. 108; Ashton op. cit. (1968) 14, op. cit. (1978) 10; 
Anderson op. cit. (1980) 112; Newman et al. op. cit. 93. Type: Beccari PB 3008, Borneo, Sarawak, G. 
Matang (holotype P). Synonyms: Dipterocarpus prismaticus Dyer, J. Bot. 12 (April 1874) 104; D. 
pseudofagineus Foxw., op. cit. (1932) 82. 


Medium-sized emergent tree, to 45 m tall, to 1 m diameter. Bark greyish brown, flaky. 
Young twig, leaf bud, parts of flower exposed in bud, stipule outside, petiole, and 
inflorescence shortly evenly greyish brown pubescent, becoming glabrous on_ the 
inflorescence. Twigs c. 2 mm diameter apically, terete. Leaf buds falcate, to 10 x 2.5 mm. 
Stipules to 2 x 0.3 cm. Leaves thinly coriaceous, flat, drying pale rust-brown, sparsely 
pubescent especially along midrib and lateral veins or glabrescent below; blade narrowly 
elliptic to lanceolate, 4—9(—12) x 1.5—4(—5.5) cm, base cuneate, apex acuminate, acumen 
slender to 0.8 cm long; midrib flat above, prominent below; Jateral veins 8—10 pairs, slender 
but elevated below; petiole 1.3-1.7 cm long, slender, to 2 mm diameter, prominently 
geniculate. Inflorescences to 5 cm long, unbranched or singly branched. Flowers: buds c. 2 
x 0.6 cm; stamens c. 15. Fruits: calyx tube subglobose to ellipsoid, to 1 x 0.8 cm, tapering 
into ac. 6 mm long pedicel, with 5 slender acute ribs from base or distally only; 2 major 
calyx lobes to 8 x 1.5 cm; 3 shorter ones deltoid, to 0.6 x 0.5 cm. 


Vernacular name. Sarawak—keruing pipit (preferred name). 
Distribution. Sumatra (Riau and Lingga Archipelagoes), Peninsular Malaysia, and Borneo. 


Rare in Sarawak, known only from Kapit, Kuching (G. Matang) and Simunjan (G. Gaharu) 
districts (e.g., S 15539, S 43809 and S 57613). 
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Ecology. Rare in mixed dipterocarp forest on hills. Conservation status unknown. 


Notes. A clearly defined species outside Borneo but the Sarawak specimens, including the 
type, are hardly distinguishable from D. acutangulus, and bear close resemblance also to D. 
borneensis. 


15. Dipterocarpus fusiformis P.S.Ashton 
(Latin, fusiformis = spindle-shaped; the fruit calyx tube) 


Gard. Bull. Sing. 31 (1978) 12, op. cit. (1982) 319; Kessler & Sidiyasa op. cit. 93; Newman et al. op. 
cit. 93. Type: Singh SAN 39170, Borneo, Sabah, Sandakan district, Mile 81, Labuk Road (holotype L; 
isotype SAN). 


Large emergent tree. Bark greyish. Young parts densely buff-velutinous; persistent on leaf 
buds, stipule outside and ovary apex; sparsely so on twig, leaf below and petiole; caducous 
elsewhere. Twigs slender, c. 2 mm diameter apically. Leaf buds linear-falcate, to 15 x 3 
mm. Stipules lanceolate, c. 3 x 0.6 cm. Leaves coriaceous, hardly corrugated, drying 
yellowish brown; blade elliptic or narrowly ovate, 7-17 x 3—7 cm, base cuneate or obtuse, 
apex prominently acuminate, acumen slender to 12 cm long; /ateral veins 13-17 pairs, 
slender but prominent below; petiole 2—2.6 cm long, slender. Inflorescences and flowers 
unknown. Fruits: calyx tube ellipsoid, to 2.8 x 1.8 cm, glabrous, with 5, to 6 mm wide 
incrassate flanges or narrow ridges continuous from base to apex but generally broadest 
distally; 2 major calyx lobes to 10 x 2.6 cm, 3 minor ones suborbicular, to 0.5 x 0.5 cm, 
subrevolute. 


Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan, Lahad Datu, 
Ranau, Sandakan, Semporna, and Tawau districts (e.g., SAN 15379, SAN 16952, SAN 
17178, SAN 63787, SAN 97110, and SAN 100176). Also occurring in Kalimantan (e.g., 
Sidiyasa S 462). 


Ecology. In mixed dipterocarp forest on well-structured and well-drained clay soils, on 
basic volcanic and shale substrates, at altitudes to 600 m. Endangered by land conversion. 


16. Dipterocarpus geniculatus Vesque 
(Latin, geniculatus = with bent knee; the petiole) 


C.R. Ac. Sci. Paris 78 (March 1874) 626; Merrill op. cit. (1921) 398; Slooten op. cit. (1927) 317, op. 
cit. (1941) 99; Masamune op. cit. 486; Meijer & Wood op. cit. 248; Burgess op. cit. 900; Browne op. 
cit. 109; Ashton op. cit. (1968) 14, op. cit. (1982) 320; Anderson op. cit. (1980) 112; PROSEA op. cit. 
179; Newman et al. op. cit. 94. Type: Beccari PB 3034, Borneo, Sarawak (holotype P). Synonym: 
Dipterocarpus angulatus Dyer, J. Bot. 12 (April 1874) 104. 


Emergent tree, to 60 m tall, to 2 m diameter; crown wide, large-leaved. Bark chocolate- 
brown, becoming irregularly, eventually shaggily flaked. Young twig, leaf buds, stipule 
outside, ovary, fruit calyx tube, and inflorescence persistently densely evenly pale cream- 
pubescent with short hairs; fruit calyx lobes, petiole and leaf venation below sparsely more 
or less caducously so. Twigs to 13 mm diameter apically, with rows of elongate lenticels 
and sinuate stipule scars. Leaf buds broadly ovoid, c. 25 x 20 mm. Stipules lanceolate, c. 6 
x 2 cm. Leaves coriaceous, weakly corrugated, shiny above, sparsely pubescent or 
glabrous below, drying pale chocolate-brown; blade elliptic to obovate, base obtuse, apex 
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obtuse to shortly acuminate; /ateral veins 10-12 pairs, prominent below, well-spaced; 
petiole 3-10 cm long, stout, glabrous. Inflorescences to 24 cm long, axillary, singly or 
occasionally doubly branched. Flowers: buds to 3.5 x lcm; stamens c. 30, anthers short, 
narrowly oblong. Fruits: calyx tube glabrescent, obovoid-globose, c. 1.5 x 1.5 cm, tapering 
to pedicel, with 5 stout continuous ridges to 3 mm wide towards the undulate distal ends; 2 
major calyx lobes 12—15 x 2.5—4 cm, 3 minor calyx lobes cordate, c. 1 x 1.5 cm, the sides 
recurved. 


Vernacular names. Sabah—keruing tangkai panjang (preferred name). Sarawak—keruing 
kerubung (preferred name). 


Distribution. Endemic in Borneo. 


Notes. In Sabah and Sarawak, two subspecies, viz. subsp. geniculatus and subsp. grandis, 
are recognised. 


Key to subspecies 


Twigs to 7 mm diameter apically. Leaf blade 7-12 x 5-7 cm; petiole 3—5 cm long. Two 
major fruit calyx lobes to 12 X 2.5 CML... .. eke eee e cece eee nen enetee eee nee e eens een e ene 
subsp. geniculatus 
Known in Sarawak from Belaga, Bintulu, Kuching, Lundu, and Miri districts (e.g., S 
11054, S 15144, S 16475, S 32411, S 68679, and SFN 36109) and in W Kalimantan 
from the Lower Kapuas drainage (e.g., bb. 8322). In mixed dipterocarp forest on low 
hills and valleys on leached sandy and sandy and silty clay soils, at altitudes to 400 m; 
locally common. Vulnerable though locally frequent in Bako NP. 
Twigs to 13 mm diameter apically. Leaf blade 20-35 =x 12—16 cm; petiole to 10 cm long. 
Two major fruit calyx lobes to 15 X 4 CML... 0... cece cece eee eee cent eee e tenet eee e een e anes 
subsp. grandis P.S.Ashton 
(Latin, grandis = large; the twig and associated organs) 
Gard. Bull. Sing. 20 (1963) 240, op. cit. (1964) 11; Meijer & Wood op. cit. 248; Coode et al. 
(eds.) op. cit. 68; Newman et al. op. cit. 95. Type: Dzulkiple S 1870, Borneo, Brunei, Ladan Hills 
FR (holotype KEP). 
Known from Sipitang district in Sabah (e.g., SAN 15132 and SAN A 4051) and from 
Limbang and Miri districts in Sarawak (e.g., S 1829 and S 46505). Also occurring in 
Brunei (e.g., BRUN 3064, FMS 30586 and FMS 35666). As subsp. geniculatus, and on 
ultrabasic rocks in E Sabah. Vulnerable though common in Lambir NP. 


17. Dipterocarpus glabrigemmatus P.S.Ashton 
(Latin, glabrus = hairless, gemmatus = budded; the glabrous leaf buds) 


Gard. Bull. Sing. 31 (1978) 11, op. cit. (1968) 19 (°32. Dipterocarpus sp.’), op. cit. (1982) 318. Type: 
Jugah S 23849, Borneo, Sarawak, Kapit district, Bt. Raya (holotype K; isotypes KEP, SAR). 


Medium-sized to large tree. Midrib and veins sparsely pubescent, ovary densely so; parts 
otherwise glabrous. Twigs c. 3 x 2 mm apically, somewhat compressed and ribbed, shiny. 
Leaf buds ovoid, c. 6 x 4 mm, acute, glabrous, drying black, occasionally sparsely 
tomentose. Leaves glabrous except on the midrib and veins, drying warm rust-brown, more 
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or less corrugated; blade broadly ovate, 6-9 x 4.5—6 cm, base obtuse, margin prominently 
sinuate distally, apex with an acumen to 0.5 cm long; midrib prominent below; /ateral veins 
10-11 pairs, prominent below; petiole 1.5—2.5 cm long, slender, drying rugose. 
Inflorescences to 10 cm long, unbranched. Flowers: buds to 2.5 x 1.2 cm; calyx tube 
broadly flanged; stamens c. 15, anthers linear. Fruits unknown. 


Distribution. Endemic in Borneo. Known in C Sarawak from Kapit district (e.g., § 22339, § 
23163, S 24224, § 24250, and Smythies s.n.) and in C and E Kalimantan. 


Ecology. In mixed dipterocarp forest on shale ridges, at altitudes to 600 m. Rare and 
endangered. 


18. Dipterocarpus globosus Vesque 
(Latin, globosus = spherical; the fruit calyx tube) 


C.R. Ac. Sci. Paris 78 (March 1874) 627; Merrill op. cit. (1921) 398; Slooten op. cit. (1927) 304, op. 
cit. (1941) 98; Masamune op. cit. 486; Browne op. cit. 109; Ashton op. cit. (1964) 33, op. cit. (1968) 
15, op. cit. (1982) 311; Burgess op. cit. 100; Anderson op. cit. (1980) 112; PROSEA op. cit. 180; 
Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 97. Type: Beccari PB 2914, Borneo, Sarawak, 
Matang (holotype P). Synonyms: Dipterocarpus beccarianus Vesque op. cit. 627; D. beccarii Dyer, J. 
Bot. 12 (April 1874) 103. 


Large emergent tree, to 65 m tall, to 2 m diameter; buttresses to 3.5 m tall and wide, stout, 
concave, many. Bark pale greyish brown, cleanly vertically cracked and thinly flaking. 
Young parts at first persistently shortly chestnut pubescent; leaf buds and stipule outside 
persistently densely long chestnut tomentose. Twigs 5-8 mm diameter apically, stout. Leaf 
buds ovoid, c. 1 x 0.8 cm, acute. Stipules narrowly lanceolate, c. 7 x 0.7 cm, acute. Leaves 
thickly coriaceous, corrugated, glabrous or glabrescent below; blade broadly ovate, 10-14 x 
7-9 cm, base broadly cuneate, margin sinuate, apex broadly acuminate, acumen to 0.4 cm 
long; midrib and veins below fugaceous puberulent; /ateral veins 12—14 pairs, well-spaced, 
prominent below; petiole 2—2.5 cm long, stout, at least 2 mm diameter. Inflorescences to 8 
cm long, axillary, singly branched. Flowers unknown. Fruits: calyx tube subglobose or 
globose, to 3.5 cm long and broad, more or less 5-ribbed from the impressed base to the 
constricted apex, most prominent and slightly tuberculate distally; 2 major calyx lobes to 15 
x 3.5 cm, 3 minor ones deltoid, 0.4-0.5 cm long and broad, becoming recurved and 
revolute. 


Vernacular name. Sabah and Sarawak—keruing buah bulat (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Bintulu, Kuching, Lundu, Miri, 
Serian and Simunjan districts (e.g., S 10058, S 21421, S 22052, S 27176, and S 27968). Also 
occurring in Brunei (e.g., BRUN 5540, FMS 30488, FMS 35531, and FMS 48175). 


Ecology. In mixed dipterocarp forest on deep yellow sandy soils, on coastal hills at altitudes 
below 400 m. One of the most abundant large dipterocarps on sandy coastal hills between 
Mukah (Sarawak) and Andulau forest (Brunei), including the Lambir Hills NP. Endangered 
outside parks system. 
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19. Dipterocarpus gracilis Blume 
(Latin, gracilis = slender; the twig and petiole) 


Bijdr. Fl. Ned. Ind. (1825) 224; Fl. Java 2 (1829) 20; Slooten op. cit. (1927) 276, op. cit. (1940) 434; 
Masamune op. cit. 486; Symington op. cit. (1943) 177; Ashton op. cit. (1963) 235, op. cit. (1964) 35, 
op. cit. (1968) 15, op. cit. (1982) 301; Backer & Bakhuizen f op. cit. 329; Meijer & Wood op. cit. 
250; Burgess op. cit. 100; Anderson op. cit. (1980) 112; PROSEA op. cit. 180; Kessler & Sidiyasa op. 
cit. 94; Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 98. Type: Blume 1256 (= RHL Sheet Nos. 
902146-113, 114 & 118), Java, G. Parang (holotype L; isotype NY). Synonyms: Dipterocarpus 
marginatus Korth., op. cit. 64; D. fulvus Blume, Mus. Bot. Lugd.-Bat. 2 (1852) 37; Anisoptera 
palembanica Miq., op. cit. (1862) 191, 485; D. bancanus Burck, Ann. Jard. Bot. Buitenz. 6 (1887) 
196; D. skinneri King op. cit. 91; D. vanderhoevenii Koord. & Valeton, Bull. Inst. Bot. Buitenz. 2 
(1899) 3; Shorea mollis Boerl., Cat. Hort. Bog. 2 (1901) 110. (For other synonyms, cf: Ashton op. cit. 
(1982) 301). 


Large emergent tree, to 50 m tall, to 1.5 m diameter; crown rufous from below. Bark 
reddish brown, becoming thinly patchily irregularly flaky. Living exposed parts and ovary 
more or less densely rufous scabrid-tomentose, persistent except on leaf upper surface and 
calyx. Twigs c. 3 mm diameter apically. Leaf buds narrowly conical, c. 10 x 3 mm, obtuse. 
Stipules narrowly lanceolate, c. 5 cm long. Leaves thinly coriaceous, not concave, drying 
rufous brown; blade elliptic to ovate, 8-15 x 4-10 cm, base obtuse, apex shortly acuminate; 
lateral veins 12-20 pairs, dense; petiole 2-2.5 cm long, slender. Inflorescences to 9 cm 
long, terminal or axillary, singly branched. Flower: buds c. 2.5 x 0.8 cm; stamens c. 30, 
anthers linear. Fruits: calyx glabrescent; tube globose, c. 2 cm diameter, smooth; 2 major 
calyx lobes to 14 x 2.5 cm, 3 minor ones ovate, to 2.2 x 1 cm, becoming recurved and 
revolute. 


Vernacular name. Sabah and Sarawak—keruing kesat (preferred name). 


Distribution. Andamans and Chittagong to the Philippines and W Java; throughout Borneo 
but not in the western parts. In Sabah recorded from Beaufort, Keningau, Kinabatangan, 
Kudat, Lahad Datu, Sandakan, Semporna, Sipitang, and Tawau districts (e.g., SAN 15094, 
SAN 15510, SAN 16347, SAN 16406, and SAN 1914/7) and in Sarawak from Belaga, Kapit, 
Lawas, Limbang, and Marudi districts (e.g., S 1694, S 13986, S 16534, S 22260, and S 
22735). Also occurring in Brunei (e.g., BRUN 3226, FMS 35591 and SAN 17116) and SE 
Kalimantan (e.g., bb. 19800). 


Ecology. In mixed and upper dipterocarp forest on humus-rich clay soils, at altitudes to 800 
m. Usually rare, as scattered trees, but occasionally locally common, especially on volcanic 
soils in E Sabah lowlands. Probably endangered. 


20. Dipterocarpus grandiflorus (Blanco) Blanco Plate 2C. 
(Latin, grandis = large, florus = flower; with large flowers) 


FI. Filip. ed. 2 (1845) 314, FL. Filip. ed. 3, 2 (1878) 218; King op. cit. 95; Merrill, Sp. Blancoan. 
(1918) 268, op. cit. (1921) 398, op. cit. (1929) 201; Slooten op. cit. (1927) 333; Masamune op. cit. 
486; Symington op. cit. (1943) 178; Meijer & Wood op. cit. 252; Burgess op. cit. 100; Ashton op. cit. 
(1982) 317; PROSEA op. cit. (1993) 180; Newman et al. op. cit. (1998) 99. Basionym: Mocanera 
grandiflora Blanco, Fi. Filip. ed. 1 (1837) 451. Neotype (designated here): Merrill Sp. Blancoan. 119 
(= US 903794), the Philippines, Bataan Province, Luzon, Mt. Lamao (K; US). Synonyms: 
Dipterocarpus blancoi Blume op. cit. (1852) 35; Vatica trigyna Griff., Notul. 4 (1854) 514; D. 
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motleyanus Hook,f., Trans. Linn. Soc. 23 (1860) 159; D. griffithii Mig., Ann. Mus. Bot. Lugd.-Bat. 1 
(1864) 213; D. pterygocalyx Scheff., op. cit. 347. 


Medium-sized, occasionally large, emergent tree, to 45 m tall, to 1.5 m diameter; crown 
dense, dark, irregular. Bark pale greyish to yellowish brown, appearing smooth but 
becoming irregularly flaky. Leaf bud, outside of stipules, parts exposed in bud, ovary apex, 
and sometimes twig densely evenly pale buff-pubescent; parts otherwise glabrous. Twigs 
terete, to 12 mm diameter apically, stout; internodes short, the leaves clustered round the 
ends. Leaf buds ovoid, acute, to 20 x 10 mm. Stipules oblong-lanceolate, to 18 x 5 cm. 
Leaves thickly coriaceous, hardly corrugated, glabrous, drying pinkish brown; blade 
broadly ovate, 10-18 x 5—12 cm, base obtuse to subcordate, apex with acumen to 1 cm 
long; lateral veins 15-17 pairs, prominent below, spreading; petiole to 9 cm long, at least 2 
mm diameter, stout. Inflorescences to 18 cm long, unbranched, slender, borne in dense 
groups behind the leaves. Flowers: buds to 3.5 x 1.3 cm; stamens c. 30, anthers linear- 
lanceolate, tapering. Fruits: pedicel stout; calyx tube glabrous, ellipsoid, to 7 x 3.5 cm, with 
5, to 15 mm wide prominent coriaceous pruinose flanges from base to apex; 2 major calyx 
lobes to 22 x 3 cm, 3 minor ones elliptic, to 2 x 1.5 cm, subrevolute. 


Vernacular name. Sabah—keruing belimbing (preferred name). 


Distribution. Andamans, Myanmar, Thailand, Vietnam, Sumatra, Peninsular Malaysia, 
Borneo, and the Philippines. In Borneo known only in Sabah and recorded from Kota 
Kinabalu, Kudat, Lahad Datu, Papar, Sandakan, and Semporna districts (e.g., SAN 18854, 
SAN 19749, SAN 27192, SAN A 287, and SAN A 1247). 


Ecology. Locally common on dry ridges and low hills, at altitudes below 400 m, within 150 
km of the coast; spreading inland, especially on ridges, in drier climates. Vulnerable. 


21. Dipterocarpus hasseltii Blume 
(J.C. van Hasselt, 1797-1823, a Dutch botanist) 


FL. Java 2 (1829) 22; Slooten op. cit. (1927) 280, op. cit. (1940) 436; Foxworthy op. cit. (1932) 67; 
Masamune op. cit. 486; Symington op. cit. (1943) 180; Backer & Bakhuizen f- op. cit. 329; Meijer & 
Wood op. cit. 255; Ashton op. cit. (1978) 8, op. cit. (1982) 306; PROSEA op. cit. 181; Kessler & 
Sidiyasa op. cit. 94; Newman et al. op. cit. 101. Type: van Hasselt s.n. (= RHL Sheet Nos. 
902146210-211), Java, Banten, Menes (holotype L). Synonyms: Dipterocarpus quinquegonus Blume 
op. cit. (1852) 36; D. balsamiferus Blume op. cit. (1852) 37, Merrill op. cit. (1921) 397, Masamune 
op. cit. 485; D. lampongus Scheff., op. cit. 146; D. subalpinus Foxw. in Elmer, Leafl. Philip. Bot. 6 
(1913) 1950. (For other synonyms, cf. Ashton op. cit. (1982) 306). 


Stately emergent tree, to 55 m tall, to 2 m diameter, with dense hemispherical crown and tall 
buttresses. Bark overall smooth, thinly flaky, greyish brown. Parts exposed in flower bud 
and ovary apex buff-pubescent; veins below sparsely so, usually caducous; parts otherwise 
glabrous. Twigs c. 4 x 2 mm apically, somewhat compressed, drying black. Leaf buds 
falcate, to 20 x 5 mm, glabrous, drying black. Stipules lorate-lanceolate, c. 12 x 1 cm, 
glabrous. Leaves thinly coriaceous, hardly corrugated, glabrous, drying dull greyish 
brown; blade narrowly elliptic, 9-16 x 5—10 cm, base cuneate, margin often prominently 
wavy, apex with acumen to | cm long; /ateral veins 11-14 pairs, slender but prominent 
below, ascending; intercostal venation densely regularly scalariform; petiole 2.5—4 cm long, 
slender. Inflorescences to 10 cm long, axillary, hardly branched. Flowers: bud c. 3 x 1 cm; 
stamens c. 30, anthers linear, somewhat tapering. Fruits: pedicels to 3 mm long; calyx tube 
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globose, to 3 cm diameter, smooth; 2 major calyx lobes to 22 x 3 cm, 3 minor ones 
suborbicular, to 1.5 x 0.3 cm, somewhat revolute. 


Vernacular name. Sabah—keruing kerukup kecil (preferred name). 


Distribution. Peninsular Thailand, Sumatra, Peninsular Malaysia, W Java, Nusa Tenggara 
(Bali Is.), Borneo, and the Philippines. In Borneo recorded from Kinabatangan, Pensiangan, 
Sandakan, and Tawau districts in Sabah (e.g., FMS 55342, KEP 70522, SAN 15517, SAN 
18464, and SAN 23596) and E Kalimantan (e.g., Kostermans 4886 and Kostermans 4956). 


Ecology. In mixed dipterocarp forest on lower slopes and moist (but not swampy) valleys, 
especially on fertile soils over basic volcanic rock, at altitude to 500 m. Critically 
endangered owing to forest conversion. 


22. Dipterocarpus humeratus Slooten Fig. 7. 
(Latin, humerus = shoulder; the articulated petiole) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 308; Ashton op. cit. (1963) 237, op. cit. (1964) 36, op. cit. (1968) 
15, op. cit. (1982) 311; Meijer & Wood op. cit. 257; Burgess op. cit. 100; Anderson op. cit. (1980) 
112; PROSEA op. cit. 181; Coode et al. (eds.) op. cit. 68; Newman et al. op. cit. 102. Lectotype 
(designated here): bb. E 1150, Sumatra, Palembang, Lematang Hilir, near G. Megang (hololectotype 
BO; isolectotype K). 


Emergent tree, to 50 m tall, to 1 m diameter; buttresses to 2 m tall. Bark pinkish brown, 
irregularly flaking. Young twig, petiole, midrib and vein below cream puberulent; leaf bud 
and stipule outside shaggily fulvous hispid; ovary and raceme golden-brown pubescent. 
Twigs c. | cm diameter apically, stout, becoming thinly flaky. Leaf buds narrowly conical, 
to 50 x 15 mm, obtuse. Stipules narrowly lanceolate, c. 10 x 2 cm. Leaves thickly 
coriaceous, corrugated, drying chocolate-brown, sparsely pubescent below; blade broadly 
ovate, 20-38 x 12-23 cm, base obtuse, apex obtuse to shortly acuminate; /ateral veins c. 20 
pairs, prominent, well-spaced; petiole 4-6 cm long, stout, prominently geniculate. 
Inflorescences to 21 cm long, terminal or axillary, hardly or not branched. Flowers: buds c. 
5 x 2 cm; stamens c. 40, anthers linear, tapering. Fruits subsessile; calyx tube globose, to 4 
x 3.5 cm, with 5 obtuse tubercles distally; 2 major calyx lobes to 18 x 5 cm, 3 minor ones 
broadly ovate, to 1.5 x 1.5 cm, subcordate, with obtuse apex, revolute back to back. 


Vernacular names. Sabah—keruing kerukup (preferred name). Sarawak—keruing latek 
bukit (preferred name). 


Distribution. Sumatra and Borneo. In Sabah known from Kinabatangan, Ranau, Sandakan, 
and Tawau districts (e.g., FMS 48854, SAN 15393, SAN 18568, and SAN A 4142) and in 
Sarawak from Lawas, Limbang and Tatau districts (e.g., BRUN 805, S 24955 and S 30229). 
Also occurring in Brunei (e.g., BRUN 329, BRUN 330 and BRUN 2618) and SE Kalimantan 
(e.g., bb. 26595). 


Ecology. In mixed dipterocarp forest on well-drained clay soils; on low hills in eastern 


Sabah, and high shale ridges at 200-700 m altitude in Sarawak and Brunei. Occurring in 
Mulu NP; probably vulnerable elsewhere. 
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Fig. 7. Dipterocarpus humeratus. A, leafy twig; B, detail of indumentum on lower leaf surface; 
C, flower bud; D, longitudinal section of open flower; E, adaxial view of stamens; F, abaxial 
view of stamens; G, side view of almost mature fruit; H, side view of mature fruit with the 


larger calyx lobes removed; I, basal view of mature fruit calyx tube. (A—-B from FMS 48864, 
C from SAN £5393, D-F trom FMS 38752, G from SAN 17327, H-I from SAN 31397.) 
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23. Dipterocarpus kerrii King 
(A.F.G. Kerr, 1877-1942, introduced western medical practise to Siam, prodigious amateur 
botanist) 


J. As. Soc. Beng. 62, 2 (1893) 93; Ridley op. cit. (1922) 215; Slooten op. cit. (1927) 295; Foxworthy 
op. cit. (1932) 69; Symington op. cit. (1943) 181; Meijer & Wood op. cit. 259; Burgess op. cit. 101; 
Ashton op. cit. (1982) 305; PROSEA op. cit. 182; Newman et al. op. cit. 103. Lectotype (designated 
here): Kerr 7438/7349, S Thailand, Pattani (hololectotype K). Synonyms: Dipterocarpus obconicus 
Foxw. in Elmer op. cit. (1913) 1951; D. perturbinatus Foxw., op. cit. (1918) 177; D. cuneatus Foxw., 
op. cit. (1918) 178. 


Large emergent tree, to 50 m tall, to 1.2 m diameter; crown dense, compact, dark. Bark pale 
greyish to yellowish brown, thinly irregularly flaky. Parts of petals exposed in bud, inside of 
bud scales and stipules, and ovary densely silky cream pubescent; parts otherwise glabrous. 
Twigs c. 3 mm diameter apically, drying black. Leaf buds lanceolate-falcate, to 12 x 3 mm, 
glabrous, drying black. Stipules linear-lanceolate, c. 8 x 0.5 cm. Leaves coriaceous, drying 
dark chocolate-brown, glabrous below; blade broadly elliptic, 8-13 x 3.3—7 cm, base 
cuneate, apex with acumen less than 0.5 cm long; Jateral veins (7—)9-11 pairs, slender but 
prominent below, ascending; intercostal venation densely scalariform, very slender, hardly 
raised; petiole 2-2.8 cm long, slender. Inflorescences to 8 cm long, unbranched or singly 
branched. Flowers: buds c. 2.5 x 1 cm; stamens c. 30, anthers subauriculate, narrowly 
deltoid. Fruits: pedicels to 3 mm long, stout; calyx tube globose to turbinate, to 3.5 cm 
diameter, smooth; 2 major calyx lobes to 14 x 3 cm, 3 minor ones suborbicular, to 1 x 1 
cm, subrevolute. 


Vernacular name. Sabah—keruing gondol (preferred name). 


Distribution. Andamans, Myanmar, Peninsular Thailand, Sumatra, Peninsular Malaysia, 
Borneo, and the Philippines. In Borneo only known in the eastern parts of Sabah and 
recorded from Kinabatangan, Labuk Sugut and Sandakan districts (e.g., SAN 16247, SAN 
16329, SAN 16350, SAN 96959, and SAN 97202). 


Ecology. In mixed dipterocarp forest on well-drained clay soils on low hills, at altitudes to 
400 m, near the coast in aseasonal climates. Locally frequent in scattered localities down the 
east coast of Sabah. Highly vulnerable, possibly endangered. 


24. Dipterocarpus kunstleri King 
(H.H. Kunstler, 1837-1887, King’s plant collector in Perak) 


J. As. Soc. Beng. 62, 2 (1893) 96; Ridley op. cit. (1922) 217; Slooten op. cit. (1927) 327; Symington 
op. cit. (1943) 182; Ashton op. cit. (1978) 10, op. cit. (1982) 309; PROSEA op. cit. 182; Coode et al. 
(eds.) op. cit. 69; Newman et al. op. cit. 104. Type: King’s collector 3798, Peninsular Malaysia, 
Perak, Larut (holotype K). Synonyms: Dipterocarpus speciosus Brandis, J. Linn. Soc. Bot. 31 (1895) 
38; D. exalatus Slooten ex Wood, Gard. Bull. Sing. 17 (1960) 486, Slooten op. cit. (1961) 462, Ashton 
op. cit. (1964) 31, op. cit. (1968) 14, Meijer & Wood op. cit. 246, Burgess op. cit. 100, Anderson op. 
cit. (1980) 112. 


Main canopy tree, to 40 m tall, to 1 m diameter; bole relatively short. Bark pale orange- 
brown, patchily thinly flaky. Leaf venation puberulent or glabrous below; leaf buds and 
stipule outside persistently densely pale grey adpressed puberulent; parts otherwise 
glabrous. Twigs slender, to 5 mm diameter apically, often slightly ribbed or compressed, 
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with prominent stipule scars. Leaf buds narrowly falcate, to 15 <x 3.5 mm. Stipules linear, to 
7 x 0.8 cm. Leaves chartaceous, glabrous, drying greyish brown below; blade elliptic to 
broadly lanceolate, 13-22 x 7-10 cm, base cuneate, apex shortly acuminate (mature trees); 
lateral veins 16-18 pairs, slender but prominent below, ascending; petiole 2-3 cm long, 
slender, to 2 mm diameter. Inflorescences to 22 cm long, singly branched, terminal or 
axillary. Flowers: buds c. 3.5 x 1.5 cm; stamens c. 30, anthers narrow, tapering. Fruits: 
calyx tube ellipsoid, to 5 x 2.5 cm, tapering gradually to the base and to the constricted 
neck, 5-ribbed or almost winged, the ribs c. 7 mm wide and 4 mm thick apically, either 
confined to the distal half or tapering to the base, terminating apically as obtuse tubercles; 
2 major calyx lobes to 11 x 1.5 cm, of variable length and sometimes subequal with minor 
lobes, 3 minor ones to 0.6 x 0.5 cm, recurved, thickened. 


Vernacular names. Sabah—keruing rapak (preferred name). Sarawak—keruing kuntum 
putih (preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Borneo, and the Philippines. In Borneo known 
in Sabah from Beaufort, Kinabatangan, Lahad Datu, Papar, Ranau, Sandakan, Sipitang, and 
Tawau districts (e.g., FMS 38783, SAN 16037, SAN 17177, SAN 21273, SAN 38149, and 
SAN 97486) and in Sarawak from Kapit, Lundu, Limbang, Marudi and Miri districts (e.g., S 
1813, S 7959, S 22330, S 23330, and S 23351). Also occurring in Brunei (e.g., BRUN 138, 
BRUN 298, BRUN 903, and BRUN 3075) and E and SE Kalimantan (e.g., bb. 18424, bb. 
20644, bb. 25609, Kostermans 7254, and Kostermans 9745). 


Ecology. Locally frequent in mixed dipterocarp forest on leached silty clay soils, mainly in 
moist valleys and lower hillsides, at altitudes to 400 m. Most abundant in E Sabah, in 
scattered localities elsewhere. Highly vulnerable though occurring in Bako and Mulu NPs. 


25. Dipterocarpus lamellatus Hook.f 
(Latin, /amellatus = thinly plated; the fruit calyx tube flanges) 


Trans. Linn. Soc. 23 (1860) 159; Merrill op. cit. (1921) 399; Slooten op. cit. (1927) 347; Masamune 
op. cit. 487; Meijer & Wood op. cit. 261; Burgess op. cit. 101; Ashton op. cit. (1982) 312; Coode et al. 
(eds.) op. cit. 69; Newman et al. op. cit. 105. Type: Motley 159, Borneo, Labuan (holotype K). 


Tall emergent tree, to 55 m, to 1.2 m diameter; crown golden from below. Exposed living 
parts and ovary persistently yellowish brown scabrid-hirsute, leaf blade and fruit calyx 
sparsely so; parts otherwise densely scabrid-hirsute. Twigs terete, c. 4 mm diameter 
apically. Leaf buds ovoid, to 9 x 7 mm, acute. Stipules lanceolate, c. 3 x 0.8 cm. Leaves 
chartaceous, boat-shaped and concave; blade elliptic, 13-16 =x 6-9 cm, base narrowly 
obtuse, apex with abrupt, slender acumen to 0.8 cm long; Jateral veins 15—17 pairs, slender 
but prominent below, shallowly sunken above; intercostal venation distinctly elevated 
below, evident above; petiole 3-4 cm long, slender. Inflorescences to 8 cm long, axillary, 
hardly branched. Flowers unknown. Fruits: pedicels to 4 mm long, slender; calyx tube 
subglobose, to 1.8 cm long including the 5 densely convoluted flanges; 2 major calyx lobes 
to 14 x 2.5 cm, 3 minor ones ovate, to 1.4 x 0.7 cm, revolute. 


Vernacular name. Sabah—keruing jarang (preferred name). 
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Distribution. Endemic in Borneo; known only from Beaufort Hill FR and Labuan, in SW 
Sabah (e.g., SAN 16251 and the type) and Ladan Hills, Tutong district in Brunei (e.g., Wong 
1652). 


Ecology. With Shorea dispar one of the rarest and most endangered of all dipterocarps. 
Found in mixed dipterocarp forest on yellow sandy soil on hills, at altitudes below 200 m, 
within 50 km of the coast. Probably extinct in Sabah due to the loss of its habitat. 


26. Dipterocarpus lowii Hook.f Fig. 8. 
(Sir Hugh Low, 1824-1905; Officer of the British East India Company, plant collector) 


Trans. Linn. Soc. 23 (1860) 160; Merrill op. cit. (1921) 399, op. cit. (1929) 201; Slooten op. cit. 
(1927) 433; Masamune op. cit. 487; Symington op. cit. (1943) 183; Browne op. cit.110; Ashton op. 
cit. (1964) 37, op. cit. (1968) 15, op. cit. (1982) 313; Meijer & Wood op. cit. 261; Burgess op. cit. 101; 
Anderson op. cit. (1980) 112; PROSEA op. cit. 182; Coode et al. (eds.) op. cit. 69; Newman et al. op. 
cit. 106. Type: Lowe s.n., Borneo, Labuan (holotype K). Synonym: Dipterocarpus undulatus Vesque 
op. cit. 153. 


Large emergent tree, to 55 m tall, to 2 m diameter; crown spreading, rather flat, diffuse, 
large-leaved; buttresses to 2.5 m tall, prominent. Bark chocolate-brown, thinly evenly flaky 
and vertically cracked. Twigs, midrib and vein below more or less densely caducously pale 
golden-yellow pubescent; exposed parts of buds, ovary, stipule outside, and inflorescence 
persistently so. Twigs to 10 x 3 mm across apically, compressed, stout, with broad swollen 
stipule scars. Leaf buds conical to falcate, c. 15 x 9 mm, obtuse, pale golden-yellow 
pubescent. Stipules deltoid, to 4 <x 3 cm. Leaves thickly coriaceous, prominently 
corrugated, drying pale brown and more or less glabrous below; blade ovate-lanceolate, 
15-20 x 6-10 cm, base obtuse to cordate, margin prominently revolute, apex obtuse to 
narrow-acuminate with an acumen to 0.6 cm long; /ateral veins 15—20 pairs, prominent and 
glabrous below; petiole 1.5—3 cm long, stout. Inflorescences to 3 cm long, stout, terminal or 
axillary, simple or singly branched. Flowers: buds to 4 x 1.2 cm; stamens c. 30, anthers 
narrowly oblong. Fruits: calyx tube globose, c. 4 x 4 cm, including the 5 intricately 
convoluted flanges; 2 major calyx lobes to 14 x 3.5 cm, 3 minor ones broadly ovate, to 2 x 2 
cm, recurved and concurrent with flanges. 


Vernacular name. Sabah and Sarawak—Keruing sol/shol (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known in Sabah from 
Beaufort, Kinabatangan, Lahad Datu, Sipitang, Tawau, and Tenom districts (e.g., SAN 
15013, SAN 15119, SAN 36004, SAN 37834, and SAN 40611) and in Sarawak from Baram, 
Bintulu, Kuching, Lawas, Limbang, and Lundu districts (e.g., S 1826, S 9097, S 10068, S 
16944, and S 42981). Also occurring in Brunei (e.g., BRUN 3285, FMS 35657 and Wong 
WKM 1610) and C, SE and E Kalimantan (e.g., Argent 9485, bb. 18329 and Meijer 2552). 


Ecology. Local but common where it occurs, in mixed dipterocarp forest on low 
sedimentary hills on yellow sandy soils, at altitudes to 400 m. In many localities in Sabah 
and Sarawak, it also occurs on ultrabasic rocks. Locally frequent in Lambir and Mulu NPs, 
elsewhere vulnerable. 
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Fig. 8. Dipterocarpus lowii. A, fruiting leafy twig; B, flower bud; C, longitudinal section of 
flower bud; D, adaxial view of stamens; E, abaxial view of stamens; F, longitudinal section of 
fruit. (A from SAN 4061/7, B-E from § /0068, F from S 7826.) 
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27. Dipterocarpus mundus Slooten 
(Latin, mundus = elegant; the neat appearance of the glabrous parts) 


Bull. Jard. Bot. Buitenz. 3, 16 (1940) 446; Masamune op. cit. 487; Ashton op. cit. (1968) 15, op. cit. 
(1982) 319; Anderson op. cit. (1980) 112; PROSEA op. cit. 183; Newman et al. op. cit. 107. 
Lectotype (here designated): bb. 26033, Kalimantan, Melawi, Bt. Ransah, Catit (hololectotype BO; 
isolectotype KEP). 


Emergent tree, to 50 m tall, to 1 m diameter. Parts glabrous but for the inner surface of 
stipules. Twigs 2-3 mm diameter apically, slender. Leaf buds linear-falcate, to 14 x 3 mm, 
glabrous outside, drying black. Stipules linear, to 4 x 0.6 cm. Leaves thinly coriaceous, 
drying rich brown below; blade narrowly elliptic to obovate, 5.5—-16 x 2.5—7.5 cm, base 
narrowly obtuse, apex with tapering acumen to 0.8 cm long; /ateral veins 8-10 pairs, 
slender but prominent below; petiole 1.6—3 cm long, slender. Inflorescences to 6 cm long, 
axillary, unbranched. Flowers: buds to 2 x 0.8 cm; stamens c. 15, anther narrowly oblong. 
Fruits: pedicels c. 3 mm long; calyx tube glabrous, narrowly ellipsoid or narrowly obovoid, 
to 3 x 1.2 cm, with 5, rigid flanges to 7 mm wide, widest in the distal half, 2 major calyx 
lobes to 11 x 2.7 cm, 3 minor ones broadly ovoid, to 0.8 x 0.8 cm, obtuse, somewhat 
recurved. 


Vernacular name. Sarawak—keruing matang (preferred name). 


Distribution. Endemic in Borneo and known only from the central mountains of the Kapuas 
and Rajang hinterlands. In Sarawak recorded from Kapit and Miri districts (e.g., Ashton 
s.n., S 19046, S 29648, S 29649, and S 57980). Also occurring in W Kalimantan (e.g., bb. 
27022, bb. 28135 and bb. 29650). 


Ecology. In Sarawak, scattered in mixed dipterocarp forest in small groups along the narrow 
sandstone and shale ridges of the Rajang Series, on shallow clay-rich soils, at 400-600 m 
altitude. Vulnerable. 


28. Dipterocarpus nudus Vesque 
(Latin, nudus = naked; the glabrous parts) 


C. R. Ac. Sci. Paris, 78 (March 1874) 150; Merrill op. cit. (1921) 399; Slooten op. cit. (1927) 325; 
Masamune op. cit. 487; Browne op. cit. 110; Ashton op. cit. (1964) 38, op. cit. (1968) 16, op. cit. 
(1982) 320; Anderson op. cit. (1980) 113; Coode et al. (eds.) op. cit. 69; Newman et al. op. cit. 108. 
Type: Beccari PB 2905, Borneo, Sarawak, G. Matang (holotype P). Synonym: Dipterocarpus 
pentapterus Dyer, J. Bot. 12 (April 1874) 106 & 152. 


Emergent tree, to 50 m tall, to 1.3 m diameter; bole frequently malformed; crown dark and 
dense, somewhat flat. Bark typical. Parts glabrous but for the buff-pubescent ovary apex 
and inner surface of stipules. Twigs 2-3 mm diameter apically, slender. Leaf buds linear- 
falcate, 15-30 x 2-3 mm, drying black. Stipules linear, to 6 <x 0.5 cm. Leaves thinly 
coriaceous, hardly corrugated, drying chocolate-brown below; blade more or less narrowly 
elliptic, 11-14 x 4-6 cm, base cuneate or narrowly obtuse, margin undulate and somewhat 
sinuate distally, apex with slender acumen to 0.6 cm long; Jateral veins (S—)11-14 pairs, 
dense, ascending, slender but prominent below; intercostal venation widely scalariform to 
subreticulate; petiole 2.5—4.5 cm long, slender. Inflorescences to 18 cm long, terminal or 
axillary, singly branched, zig-zag. Flowers: buds to 4 x 0.9 cm, slender; stamens c. 15, 
anther narrowly oblong, tapering. Fruits: calyx tube glabrous, narrowly ellipsoid to 
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spindle-shaped, c. 2.5 x 1 cm, with 5, rigid flanges to 3 mm wide; 2 major calyx lobes to 9.5 
x 3 cm, 3 minor ones c. 0.4 x 0.4 cm, obtuse, subrevolute. 


Vernacular name. Sarawak—keruing licin (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Bintulu, Kapit, Kuching, 
Mukah, Limbang, Lundu, Simunjan, Sri Aman, and Tatau districts (e.g., S 6501, S 9481, S 
9613, S 10303, S 13764, and S 29552). Also occurring in Brunei (e.g., BRUN 727, BRUN 
773, BRUN 3095, and BRUN 3193). 


Ecology. Widespread but uncommon in mixed dipterocarp forest on hills, at altitudes to 600 
m, on yellow sandy soils and on shallow shale derived silty clays. Vulnerable. 


Notes. In the western part of its range this species has broader more coriaceous leaves, with 
narrowly obtuse base and 8-12 pairs of lateral veins (as compared with 12-14 pairs of 
lateral veins in its eastern range). They differ from one another almost as much as both do 
from D. mundus. 


29. Dipterocarpus oblongifolius Blume Plates 2D-F. 


(Latin, oblongus = rather long, folius = leaf; with oblong leaves) 


Mus. Bot. Lugd.-Bat. 2 (1852) 36; King op. cit. 95; Merrill op. cit. (1921) 399; Ridley op. cit. (1922) 
216; Slooten op. cit. (1927) 338; Masamune op. cit. 487; Symington op. cit. (1943) 184; Browne op. 
cit. 110; Ashton op. cit. (1964) 39, op. cit. (1968) 16, op. cit. (1982) 317; Meijer & Wood op. cit. 364; 
Burgess op. cit. 101; Anderson op. cit. (1980) 113; PROSEA op. cit. 183; Coode et al. (eds.) op. cit. 
69; Newman et al. op. cit. 109. Type: Korthals s.n. (= RHL Sheet Nos. 902146156—159), Borneo, 
Kalimantan (holotype L). Synonyms: Dipterocarpus stenopterus Vesque op. cit. 625; D. pulcherrimus 
Ridl., Trans. Linn. Soc. Bot. 3 (1893) 283. 


Stout trunked leaning tree, to 30 m tall, to 1.5 m diameter; bole elliptic in cross-section 
towards base, branching low; crown spreading, with hanging branch endings, dark green 
shiny leaves and conspicuous apple-red young leafy shoots. Bark pale greyish brown, thinly 
irregularly flaked. Exposed living parts and ovary, leaf surface and veins above excepted, 
densely evenly pale cream-yellow pubescent, persistent only on stipule outside, calyx and 
ovary. Twigs 2-3 mm diameter apically, slender. Leaf buds linear, c. 20 x 3 mm, 
compressed, glabrous or densely tomentose, drying yellowish brown or black. Stipules 
lorate, to 15 x 1.5 cm, obtuse. Leaves thinly coriaceous, glabrous, drying greyish brown; 
blade narrowly elliptic to lanceolate, 14-18(—25 in juveniles) x 4—-7(—9) cm, base cuneate, 
apex tapering to 1 cm slender acumen; /ateral veins 16-20 pairs, slender; petiole 1.7—2 cm 
long, slender. Inflorescences to 18 cm long, terminal or axillary, simple or singly branched. 
Flowers: buds c. 4 x 1 cm; stamens c. 15, anthers narrowly oblong, tapering. Fruits: 
pedicels to 2 mm long; calyx tube densely pale buff-pubescent, narrowly ovoid to spindle- 
shaped, to 3 x 0.9 cm, only slightly constricted at neck, with 5, c. 1 mm wide wavy flanges 
from base to apex; 2 major calyx lobes to 12 x 1.5 cm, 3 minor ones narrowly deltoid, c. 1 x 
0.3 cm, recurved. 


Vernacular names. Sabah—keruing neram (preferred name). Sarawak—ensurai (Iban), 
gansurai (Iban), /aran (Kayan). 
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Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. In Sabah widespread 
and known from Beaufort, Beluran, Labuk Sugut, Ranau, Sandakan, Sipitang, Tawau, and 
Tenom districts (e.g., SAN 5498, SAN 6726, SAN 24959, SAN 69924, and SAN 95397) and 
in Sarawak from Belaga, Betong, Bintulu, Kapit, Lawas, Limbang, Marudi, Miri, Song, and 
Sri Aman districts (e.g., S 15451, S 29568, S 56490, S 57497, and S 64888). Also occurring 
in Brunei (e.g., BRUN 353, BRUN 401, FMS 39607, KEP 80118, and Wong WKM 1156) 
and Kalimantan (e.g., bb. 20633, Kostermans 12664, Mogea 3548). 


Ecology. Gregarious along the banks of white water rivers, on stable soils over bedrock, 
below flood and above normal river level, at altitudes to 400 m. Frequently flowering and 
fruiting, the masses of pink calyces a glory of the inland rivers. Occurring in Mulu NP; 
decimated in many areas outside the park but not yet vulnerable. 


30. Dipterocarpus ochraceus Meijer 


Acta Bot. Neerl. 12 (1963) 351; Meijer & Wood op. cit. 26; Burgess op. cit. 100; Ashton op. cit. 
(1982) 325; Newman et al. op. cit. 110. Type: Meijer SAN 24200, Borneo, Sabah, Ranau district, Bt. 
Kulang (holotype K; isotypes KEP, L, SAN). 


Medium-sized emergent (large for its habitat) tree, to 45 m tall, to 1.2 m diameter. Bark 
rust-brown, becoming coarsely irregular-flaky. Young parts densely ochreous velutinous, 
persistent on buds, stipule outside and twigs; becoming sparse on petiole and venation 
below; caducous elsewhere. Twigs c. 4 mm diameter apically, stout. Leaf buds ovoid- 
lanceolate, to 20 x 8 mm. Leaves coriaceous, corrugated, sparsely pubescent and drying 
pale yellowish brown below; blade broadly elliptic-ovate, 10-19 x 4.5—9.5 cm, base cuneate 
or rarely obtuse, apex acute with acumen to 1.5 cm long; lateral veins 11-15 pairs, slender 
but prominent below; intercostal venation dense, elevated below; petiole 1.5—2.5 cm long. 
Inflorescences and flowers unknown. Fruits: pedicels to 3 x 2 mm, prominent; calyx tube 
glabrescent, broadly ellipsoid, to 1.8 x 1.5 cm, with 5, to 2 mm wide continuous rigid 
flanges; 2 major lobes to 8 x 1.5 cm, 3 minor ones ovate, to 0.6—3 x 0.6 cm, subrevolute. 


Vernacular name. Sabah—keruing ranau (preferred name). 


Distribution. Endemic in Borneo; recorded only in Sabah from Bt. Kulong and Bt. 
Tampurango, Ranau district (e.g., SAN 20670, SAN 22353, SAN 22371, and the type). 


Ecology. In scattered groups along ridges in upper dipterocarp forest, at 600—700 m altitude, 
on the ultrabasic and basic volcanic mountains of the Kinabalu flanks but mainly outside the 
National Park boundary. Endangered. 


31. Dipterocarpus pachyphyllus Meijer 
(Greek, pachys = thick, phullon = leaf; with thick leaf texture) 


Acta Bot. Neerl. 12 (1963) 351; Meijer & Wood op. cit. 265; Burgess op. cit. 101; Ashton op. cit. 
(1964) 41, op. cit. (1968) 16, op. cit. (1982) 313; Anderson op. cit. (1980) 113; Coode et al. (eds) op. 
cit. 69; Newman et al. op. cit. 111. Lectotype (designated here): G.H.S. Wood SAN 15100, Borneo, 
Sabah, Padas Gorge (hololectotype K; isolectotypes KEP, L, SAN). 
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Emergent tree, to 45 m tall, to 1.2 m diameter; crown becoming flat; buttresses to 1 m tall. 
Bark pale chocolate-brown, vertically cracked and evenly flaky. Young parts at first evenly 
shortly pale yellowish brown pubescent, fugaceous on all but exposed parts in bud, outside 
of stipules, ovary apex, and inflorescence. Twigs to 4 x 2.5 mm apically, compressed, 
slender, with prominently raised stipule scars. Leaf buds linear-falcate, c. 18 x 4 mm. 
Stipules narrowly deltoid, c. 4 x 1.2 cm. Leaves thickly coriaceous, hardly corrugated, 
drying yellowish brown and glabrous below, somewhat shiny; blade broadly ovate, 9-17 x 
5-9 cm, base obtuse to subcordate, margin hardly revolute, apex with broad acumen to | cm 
long; /ateral veins 10-12 pairs, distant, prominent below, coalescing to an indistinct 
intramarginal vein; petiole 2-3.4 cm long, to 2 mm diameter, slender, prominently 
geniculate. Inflorescences to 5 cm long, terminal or axillary, simple. Flowers: buds to 1.5 x 
0.5 cm; stamens 23-25, anther narrowly oblong. Fruits: calyx pruinose, tube subglobose, to 
2.5 x 2 cm, including the 5 tightly convoluted flanges; 2 major calyx lobes to 13 x 3 cm, 3 
minor ones broadly deltoid, to 1 x 1.5 cm, recurved. 


Vernacular names. Sabah—keruing daun tebal (preferred name). Sarawak—keruing sol 
padi (preferred name). 


Distribution. Endemic in Borneo. In Sabah widespread and known from Beaufort, 
Keningau, Kinabatangan, Lahad Datu, Sandakan, Sipitang, Tawau, and Tenom districts 
(e.g., KEP 80471, SAN 15053, SAN 16433, SAN 16473, and SAN 93675) and in Sarawak 
from Bintulu, Kapit, Marudi, Miri and Tatau districts (e.g., Hotta 15812, S 22032, S 22043, 
and S 22715). Also occurring in Brunei (e.g., BRUN 365 and S 1671). 


Ecology. Scattered in mixed dipterocarp forest on leached clay soils on low hills and slopes, 
at altitudes to 400 m. Occurring in Mulu NP, elsewhere vulnerable. 


32. Dipterocarpus palembanicus Slooten 
(of Palembang, Sumatra) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 336; Symington op. cit. (1943) 185; Ashton op. cit. (1968) 16, op. 
cit. (1982) 318; PROSEA op. cit. 184; Newman et al. op. cit. 113. Lectotype (Ashton, 1978): bd. 
7.134, Feb. 1924, Sumatra, Palembang, Lematang Hilir, near G. Megang (hololectotype BO; 
isolectotypes KEP, L). 


Emergent tree, to 50 m tall, to 1.2 m diameter; crown compact, dense, hemispherical. Bark 
at first rich orange-brown, becoming irregularly flaky. Twigs terete, 2-3 mm diameter 
apically, finely cracked and flaky. Leaf buds ellipsoid-ovoid or broadly ovoid, c. 7 x 4 mm, 
obtuse, densely golden- to rust-tomentose. Stipules narrowly hastate, to 3 cm long. Leaves 
thinly coriaceous, somewhat corrugated, drying pinkish brown and glabrous below; blade 
elliptic to ovate and 10-14 x 5—9 cm, or oblong-ovate and 7—11 x 3-6 cm, base obtuse or 
cuneate, margin sinuate, apex with slender acumen to 2 cm long; Jateral veins 12-14 pairs, 
slender but prominent below, rather dense; intercostal venation dense; petiole 2-3 cm or to 
1.5 cm long, to 2 mm diameter, pubescent. Inflorescences to 6 cm long, terminal or axillary, 
unbranched or singly branched. Flowers: buds c. 3.5 x 1.5 cm; stamens c. 15, anther linear- 
tapering. Fruits: calyx glabrous, pruinose, tube narrowly ellipsoid, to 3.5 x 1.5 or 5.5 x 2 
cm, tapering towards each end, with 5 broad thin flanges from base to apex, obtuse to 
subcordate at base or the flanges to 15 mm wide, undulate, auriculate at base and apex; 2 
major calyx lobes to 10 x 3.5 cm, revolute and subcordate at base, 3 minor ones broadly 
orbicular, to 0.5 x 1 cm, recurved and with revolute undulate margins. 
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Vernacular name. Sabah—keruing palembang (preferred name). 
Distribution. Sumatra, Peninsular Malaysia, Singapore and Borneo. 


Notes. Two subspecies, viz. subsp. borneensis and subsp. palembanicus are recognised in 
Borneo. 


Key to subspecies 


Twigs, leaf buds and stipules outside densely fulvous hispid; petiole, midrib above and leaf 
blade below densely short-pubescent, caducous on twigs and petiole, otherwise persistent. 
Leaf blade elliptic to ovate, 10-14 x 5—9 cm; petiole 2—3 cm long. Fruit calyx tube to 3.5 x 
1.5 cm, flanges to 8 mm wide, obtuse to subcordate at base.............c ccc cece eee neeeeee ene enees 
subsp. palembanicus 
As the species. In Borneo recorded from Kuching, Kapit and Miri districts in Sarawak 
(e.g., S 22678, S 39095, S 46438, S 46529, and S 68426). Locally frequent along ridges 
in mixed dipterocarp forest, at altitudes to 600 m. Occurring in Lambir NP, elsewhere 
vulnerable. 
Twigs, petiole, midrib on both sides and lateral veins below densely reddish brown 
pubescent, caducous on twigs, persistent and long on leaf buds, stipules and petiole. Leaf 
blade oblong to ovate, 7-11 x 3-6 cm; petiole to 1.5 cm long. Fruit calyx tube to 5.5 x 2 
cm, flanges to 15 mm wide, undulate, auriculate at base and apex................cccceeee eee eeeeee 
subsp. borneensis P.S.Ashton 
(of Borneo) 
Gard. Bull. Sing. 31 (1978) 12, op. cit. (1982) 319; Anderson op. cit. (1980) 113; PROSEA op. 
cit. 184; Coode et al. (eds.) op. cit. 69; Newman et al. op. cit. 114. Type: G.H.S. Wood SAN A 
1747, Borneo, Sabah, Beaufort district (holotype L; isotypes KEP, SAN). 
Endemic in Borneo, and recorded from Beaufort, Kinabatangan, Labuk Sugut, 
Sandakan, and Tawau districts in Sabah (e.g., SAN 16452, SAN 17772, SAN 26890, and 
SAN 28102) and from Belaga, Bintulu and Kapit districts in Sarawak (e.g., S 14719, S 
15101, S 22204, S 23828 and S 32309). Also occurring in Brunei (e.g., BRUN 2617 and 
BRUN 5742), and C and E Kalimantan (e.g., Wilkie 94310). In mixed dipterocarp forest 
on clay-rich soils over sedimentary rocks, on ridges, at altitudes to 600 m. Occurring in 
Lambir NP, elsewhere vulnerable. 


33. Dipterocarpus rigidus Rid. 
(Latin, rigidus = stiff; the leaf blade) 


J. Str. Br. Roy. As. Soc. 82 (1920) 171, op. cit. (1922) 217; Slooten op. cit. (1927) 347, op. cit. (1961) 
463; Masamune op. cit. 488; Symington op. cit. (1943) 186; Browne op. cit. 110; Ashton op. cit. 
(1968) 16, op. cit. (1982) 310; Anderson op. cit. (1980) 113; PROSEA op. cit. 185; Newman et al. op. 
cit. 114. Type: Foxworthy 1190, Peninsular Malaysia, Johor, Endau, Sg. Maoung (holotype K). 


Large emergent tree, to 50 m tall, to 1 m diameter; crown golden brown from below, dense. 
Bark rust-brown, vertically cracked and shallowly patchily flaked. Twig, petiole, midrib 
above, blade undersurface, petal outside, and ovary apex shortly densely evenly ochreous- 
yellow pubescent, blade above fugaceously so; leaf bud and stipule outside longer 
tomentose; parts otherwise glabrous. Twigs c. 8 mm diameter apically, stout. Leaf buds 
conical, to 15 x 8 mm, acute. Stipules lorate, c. 7 x 1 cm. Leaves thickly coriaceous, 
corrugated; blade ovate, 13—25 x 8-16 cm, base broadly cuneate, apex with broad acumen 
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to 1 cm long; /ateral veins 12-16 pairs, with midrib stoutly prominent below, somewhat 
sunken above; petiole 3-6 cm long. Inflorescences to 15 cm long, glabrescent, usually 
unbranched. Flowers: buds c. 3.5 x 1 cm; stamens c. 24, anthers linear-tapering. Fruits: 
pedicels c. 10 mm long, stout; calyx tube subglobose, to 5 x 4.5 cm, with 5 distal tubercles 
becoming obscure at maturity; 2 major calyx lobes to 18 x 5 cm, 3 minor ones suborbicular, 
to 0.8 x 0.8 cm, revolute. 


Vernacular name. Sarawak—keruing utap (preferred name). 


Distribution. Sumatra (including Riau and Lingga Archipelagoes), Peninsular Malaysia, 
Anambas Archipelago, and Borneo. In Sarawak known from Bintulu, Kuching, Lawas, and 
Lundu districts (e.g., S 10063, S 15826, S 22056, S 27192, and S 42985). Also occurring in 
C and W Kalimantan (e.g., bb. 27741 and Yamada K 9536). 


Ecology. In Sarawak, locally common and confined to mixed dipterocarp forest on yellow 
sandy soils, on low hills not far from the coast. Endangered by forest conversion though 
present in Bako NP. 


Notes. Specimens of juvenile trees of D. costulatus and D. globosus are sometimes 
tomentose and difficult to distinguish from those of this species. 


34. Dipterocarpus sarawakensis F.G. Browne ex Slooten Fig. 9. 
(of Sarawak) 


Reinwardtia 5 (1961) 465; Ashton op. cit. (1964) 43, op. cit. (1968) 17, op. cit. (1982) 323; Anderson 
op. cit. (1980) 69; Coode et al. (eds.) op. cit. 69; Newman et al. op. cit. 116. Type: Mead S 5, Borneo, 
Sarawak, Kuching district, Semengoh FR (holotype KEP). 


Large emergent tree, to 55 m tall, to 1.2 m diameter; crown hemispherical, with the old 
leaves turning coppery red before falling. Bark orange-brown, irregularly flaked. Twigs, 
parts exposed in bud, stipule outside, inflorescence, ovary apex, midrib on both surfaces, 
and venation below densely persistently golden-brown scabrid-tomentose; lateral veins 
above and intercostal venation below sparsely so; blade margin setose. Twigs c. 3 mm 
diameter apically. Leaf buds ovoid, c. 8 x 3 mm, acute. Stipules narrowly ovate, c. 1.5 cm 
long. Leaves thinly coriaceous; blade broadly obovate, 5.5-8 x 3.5—5 cm, flat, margin 
straight and revolute towards the cuneate base, sinuate towards the obtuse or retuse apex; 
lateral veins 7-8 pairs, distant, ascending; petiole 0.7—1 cm, stout. Inflorescences to 7 cm 
long, unbranched or singly branched. Flowers: buds to 2.5 x 1.5 cm; stamens c. 15, anthers 
narrowly oblong, relatively short, stout. Fruits subsessile; calyx glabrescent; tube spindle- 
shaped, to 2.5 x 1.3 cm, broadest towards base, tapering towards the ends, with 5 papery 
flanges to 8 mm wide distally, tapering to the base or somewhat above it, tapering abruptly 
apically and running into lobes; 2 major calyx lobes to 9 x 2 cm, 3 minor ones narrowly 
ovate, to 1.5 x 0.5 cm, acute, revolute. 
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Vernacular name. Sarawak—keruing layang (preferred name). 


Distribution. Peninsular Malaysia (East coast, one record) and Borneo. In Sarawak 
recorded from Bintulu, Kuching, Lundu, and Mukah districts (e.g., S 9770, S 13713, S 
18097, S 23749, and S 27194). Also occurring in Brunei (e.g., BRUN 928, BRUN 5154 and 
FMS 37090) and C Kalimantan. 


Ecology. Scattered in mixed dipterocarp forest, rarely frequent in isolated localities on 
leached sandy and sandy clay soils, on low hills, at altitudes to 400 m. Recorded from Mulu 
NP but vulnerable, perhaps endangered elsewhere. 


35. Dipterocarpus stellatus Vesque 
(Latin, stellatus = star-like; the stellate hairs) 


C.R. Ac. Sci. Paris, 78 (March 1874) 626; Merrill op. cit. (1921) 400; Slooten op. cit. (1927) 335, op. 
cit. (1961) 465; Masamune op. cit. 488; Browne op. cit. 111; Ashton op. cit. (1963) 239, op. cit. 
(1968) 17, op. cit. (1982) 323; Anderson op. cit. (1980) 113; Newman et al. op. cit. 118. Lectotype 
(designated here): Beccari PB 2555/2907, Borneo, Sarawak, Matang (hololectotype P). Synonym: 
Dipterocarpus nobilis Dyer, J. Bot. 12 (April 1874) 106. 


Emergent tree, to 65 m tall, to 1 m diameter; crown somewhat flat, diffuse; buttresses to 1.5 
m tall. Bark rich pinkish brown, appearing smooth, with irregular somewhat curled thin 
flakes. Young twig, leaf bud, stipule outside, midrib on both surfaces, and petiole densely 
persistently long tufted rust-brown scabrid-tomentose, venation below sparsely so. Twigs 
2-7 mm diameter apically, ribbed and cracked, with prominent petiole scars. Leaf buds 
spherical, c. 7 x 5 mm. Stipules deltoid, c. 2 x 0.8 cm. Leaves thinly coriaceous, not 
concave; blade ovate, 10—25 x 5—16 cm, base cordate or obtuse, margin not revolute, apex 
with tapering acumen 0.8—1.4 cm long; lateral veins 12-16 pairs, well-spaced; petiole 2-5 
cm long. Inflorescences 10—20 cm long, axillary, unbranched or singly branched. Flowers: 
buds to 6 x 2 cm; stamens c. 30; anther linear-tapering, Fruits sessile or on short stout 
pedicels; calyx pruinose, tube glabrous, obturbinate, to 5 x 2 cm, with the nut enclosed in 
the distal half and the base a slender cylinder, with 5, to 12 mm wide thin undulate flanges 
from base to apex and concurrent with lobes; 2 major calyx lobes to 12 x 3 cm, 3 minor 
ones deltoid, c. 1 x 1 cm, with undulate revolute margin. 


Vernacular names. Sabah—keruing bulu (preferred name). Sarawak—keruing gunung 
(preferred name). 


Distribution. Endemic in the northern parts of Borneo. 


Notes. Two subspecies, viz. subsp. parvus and subsp. ste/latus, are recognised. 


Key to subspecies 


Twigs to 7 mm diameter apically. Leaf blade 20-25 x 12-16 cm, base cordate, apex with 
acumen to 1.4 cm long; petiole 2-5 cm long. Inflorescences to 20 cm long.................0068 
subsp. stellatus 
In Sarawak recorded from Kuching, Lundu and Serian districts (e.g., S 7992, S 8946, S 
10182, and S 15383). Also occurring in W Kalimantan (e.g., Church et al. 1808 and 
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3mm 





Fig. 9. Dipterocarpus sarawakensix. A, fruiting (young) leafy twig; B, detail of indumentum 
on lower leaf surface; C, indumentum on leaf bud, inflorescence and young fruit; D, flower 
bud; E, longitudinal section of flower bud; F, open flower; G, adaxial view of stamens; H, 
abaxial view of stamens; 1, mature fruil; J, basal view of mature fruit calyx tube. (A-C from 
SA 1288, D-H from § 23749, LJ from BRUN 5154 ) 
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Church et al. 1814). Locally common in hill mixed dipterocarp and upper dipterocarp 
forests on sandy clay soils derived from sandstone and siliceous acid igneous rocks, at 
altitudes to 800 m. Recorded from G. Gading and Kubah NPs; probably not vulnerable. 
Twigs to 2 mm diameter apically. Leaf blade 10-15 x 5—7 cm, base obtuse, apex with 
acumen to 0.8 cm long; petiole at most 2 cm long. Inflorescences to 10 cm long............... 
subsp. parvus P.S.Ashton 
(Latin parvus = small; the vegetative and reproductive parts) 
Gard. Bull. Sing. 20 (1963) 239, op. cit. (1964) 45, op. cit. (1968) 17, op. cit. (1982) 323; Meijer 
& Wood op. cit. 268; Burgess op. cit. 101; Anderson op. cit. (1980) 113; Coode et al. (eds.) op. 
cit. 70; Newman et al. op. cit. 119. Type: Ashton BRUN 3176, Borneo, Brunei, Bangar (holotype 
K; isotype KEP). 
Recorded from Beaufort, Kinabatangan, Sandakan, Sipitang, and Tawau districts in 
Sabah (e.g., SAN 15131, SAN 15403, SAN 24837, and SAN A 3126) and from Belaga, 
Bintulu, Marudi and Miri districts in Sarawak (e.g., S 3016 and S 22057). Also 
occurring in Brunei (e.g., BRUN 3008 and BRUN 3138) and E Kalimantan (e.g., 
Ambriansyah & Arifin Berau 1061, Ambriansyah & Arifin Berau 1089, Kessler et al. 
Berau 690, and Kessler et al. Berau 749). Scattered in mixed dipterocarp forest, on 
ridges and undulating land, on clay soils derived from shale and acid volcanic rocks, at 
altitudes to 700 m. Occurring in Lambir and Mulu NPs but vulnerable and possibly 
endangered elsewhere. 


36. Dipterocarpus sublamellatus Foxw. 
(Latin, sub = somewhat, /amellatus = layered; the flanges of the fruit calyx tube) 


Malay. For. Rec. 10 (1932) 92; Slooten op. cit. (1941) 108; Symington op. cit. (1943) 189; Meijer & 
Wood op. cit. 269; Ashton op. cit. (1968) 17, op. cit. (1982) 322; Anderson op. cit. (1980) 113; 
PROSEA op. cit. 185; Newman et al. op. cit. 119. Type: Watson KEP 6061, Peninsular Malaysia, 
Johor, Kluang-Mersing Road (holotype KEP). 


Large emergent tree, to 70 m tall, to 3 m diameter; buttresses to 3 m tall and out. Bark dark 
orange-brown, thickly patchily flaky. Leaf bud and stipule outside densely long pale fulvous 
hirsute (rarely glabrous), ovary shortly so, venation below sparsely caducously so; parts 
otherwise glabrous. Twigs terete, c. 3 mm diameter apically, dark with prominent pale 
stipule scars. Leaf buds ellipsoid-ovoid, to 12 x 8 mm, subacute. Stipules lorate, to 4 x 0.8 
cm, acute. Leaves coriaceous, corrugated, drying chocolate-brown and glabrous below; 
blade ovate to elliptic (young trees), 5—15 x 3.5—-8 cm, base broadly cuneate, apex with 
short, slender acumen; Jateral veins 8-12 pairs, ascending, prominent below; petiole 1.5(—3) 
cm long, to 2 mm diameter, slender. Inflorescence: axillary; rachis to 5 cm long, hardly or 
not branched, somewhat compressed, few-flowered. Flowers: buds to 3.5 x 1 cm; stamens 
c. 24, anther linear-tapering. Fruits subsessile; calyx tube glabrescent, globose, to 3 x 3 cm, 
with 5, to 15 mm wide thickened but undulate flanges tapering into the lobes and auriculate 
at base; 2 major calyx lobes to 12 x 3 cm, 2 minor ones suborbicular, to 0.5 x 0.7 cm, 
revolute. 


Vernacular name. Sabah and Sarawak—kKeruing kerut (preferred name). 
Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo recorded in Sabah from 
Sebatik Is., Tawau district (e.g, SAN 19627) and in Sarawak from Bintulu, Kapit and 


Kuching districts (e.g., S 6539, S 6542, S 18428, and Sinclair 10296). Also occurring in 
Kalimantan (e.g., Argent 94109, Suzuki K 9745 and Wilkie 94314). 
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Ecology. Locally common, on low hills but mostly on periodically flooded sandy clay 
alluvium, sometimes with shallow peat, at altitudes below 400 m. Vulnerable owing to land 
conversion. 


37. Dipterocarpus tempehes Slooten 
(tempehes = a local name in E Kalimantan) 


Reinwardtia 5 (1961) 468; Meijer & Wood op. cit. 270; Burgess op. cit. 101; Ashton op. cit. (1968) 
18, op. cit. (1982) 297; Anderson op. cit. (1980) 113; PROSEA op. cit. 185; Kessler & Sidiyasa op. 
cit. 95; Newman et al. op. cit. 120. Type: Rutten 126, Borneo, Kalimantan, Bulungan, Sg. Sajau 
(holotype U). 


Main canopy, occasionally low emergent tree, to 45 m tall, to 1.2 m diameter; buttresses to 
2 m tall, 3 m out. Bark yellowish brown and dark greenish brown, thinly irregularly flaking. 
Twig, parts exposed in leaf bud, outside of stipules and petals, raceme, ovary apex, and 
petiole shortly densely persistently pale buff-puberulent, leaf venation below and stipule 
inside sparsely so; venation above caducously so. Twigs terete, 2-4 mm diameter apically, 
slender, stipule scars darker than twig. Leaf buds falcate, to 12 x 3 mm. Stipules lorate, to 8 
x 1.2 cm. Leaves thickly coriaceous, corrugated, drying warm rust-brown, sparsely 
pubescent or glabrous below; blade broadly elliptic to obovate, 6-12 x 3.5—-8 cm, base 
broadly cuneate, apex acute to shortly abruptly acuminate; lateral veins 9-12 pairs, 
ascending, prominent below; petiole 1-2 cm long, to 2 mm diameter. Inflorescences to 2.5 
cm long, axillary, unbranched. Flowers: buds to 3 x 0.8 cm; stamens c. 30, anthers 
narrowly oblong, tapering. Fruits subsessile; calyx glabrous; tube turbinate, to 4 x 4 cm, 
lenticellate, smooth, with 5 vestigial lobes round the protruding nut apex. 


Vernacular names. Sabah—keruing asam (preferred name). Sarawak—keruing tempayan 
(preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Labuk Sugut, Lahad Datu, 
Sandakan, and Tawau districts (e.g., SAN 17792, SAN 17794 and SAN 37891) and in 
Sarawak from Bintulu, Kuching, Lawas, and Lundu districts (e.g., S 14583, S 15823, S 
16580, SA 554, and SA 659). Also occurring in S and E Kalimantan (e.g., Argent & Amiril 
93104, bb. 10543, bb. 17840, Kostermans 5274, and Kostermans 6211). 


Ecology. Local, but where occurring often common, on clay-rich periodically flooded 
alluvium, at altitudes below 300 m. Vulnerable, possibly endangered by forest conversion. 


38. Dipterocarpus validus Blume 
(Latin, validus = mighty; a big tree) 


Mus. Bot. Lugd.-Bat. 2 (1852) 36; Merrill op. cit. (1921) 400; Slooten op. cit. (1927) 272; Masamune 
op. cit. 488; Ashton op. cit. (1963) 237, op. cit. (1982) 301; PROSEA op. cit. 185; Newman et al. op. 
cit. 122. Type: Korthals s.n., Borneo, Kalimantan, G. Sakumbang (holotype L). Synonyms: 
Dipterocarpus warburgii Brandis op. cit. 32, Slooten op. cit. (1927) 305, op. cit. (1961) 473, Meijer & 
Wood op. cit. 273, Burgess op. cit. 101; D. affinis Brandis op. cit. 31; D. lasiopodus Perkins, Fragm. 
FI. Philip. (1904) 22; D. woodii Merr., op. cit. (1926) 399, Slooten op. cit. (1927) 303. 
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Emergent tree, to 50 m tall, to 1.8 m diameter; crown rather flat, diffuse, large-leaved; 
buttresses to 2.5 m tall. Twig, leaf bud, stipule outside, petiole, base of inflorescence, and 
ovary apex densely persistently evenly long rufous-tomentose, becoming distinctly tufted as 
the twig and petiole expand; lateral veins and midrib below, and rest of inflorescence 
sparsely puberulent. Twigs terete, c. 8 mm diameter apically, rather stout. Leaf buds 
lanceolate-falcate, to 90 x 13 mm. Stipules lorate, to 20 x 3 cm. Leaves thinly coriaceous, 
corrugated, drying warm brown and glabrous below; blade elliptic-oblong to ovate, 15-25 
x 7.5—12 cm (to 40 x 20 cm in juveniles), base cuneate to obtuse (narrowly peltate in young 
trees), margin undulate, prominently sinuate distally, apex acute to narrowly acuminate with 
acumen to | cm long; midrib elevated above; /ateral veins 22-28 pairs, slender but 
prominent below, dense, shallowly sunken above; petiole 3.5—-5 cm long, at least 2 mm 
diameter, stout. Inflorescences to 14 cm long, hardly or not branched, axillary. Flowers: 
buds to 3 x 0.9 cm; stamens c. 30, anthers slender, tapering, auriculate. Fruits: calyx tube 
turbinate and tapering into pedicel, to 4 x 3.5 cm, smooth; 2 major calyx lobes to 25 x 3.5 
cm, 3 minor ones suborbicular, to 0.8 x 0.6 cm, becoming recurved and revolute. 


Vernacular name. Sabah—keruing kosugoi (preferred name). 


Distribution. Borneo and the Philippines. In Borneo recorded from Kuala Penyu, Kudat, 
Kinabatangan, Lahad Datu, Ranau, Tawau, and Tenom districts in Sabah (e.g., SAN 16402, 
SAN 19551, SAN A 2140, SAN A 2492, and SAN A 4224) and SE and E Kalimantan (e.g., bb. 
19783 and Kostermans 6775). 


Ecology. Locally abundant, sometimes gregarious, in lower floodplains behind the 
mangrove, and near river banks further inland; occasional on low hills on clay-rich soils, at 
altitudes to 200 m. Endangered by forest conversion. 


39. Dipterocarpus verrucosus Foxw. ex Slooten 
(Latin, verrucosus = warty; the lenticellate fruit calyx tube) 


Bull. Jard. Bot. Buitenz. 3, 8 (1927) 293; Merrill op. cit. (1929) 201; Foxworthy op. cit. (1932) 71; 
Masamune op. cit. 488; Symington op. cit. (1943) 31; Browne op. cit. 111; Ashton op. cit. (1964) 46, 
op. cit. (1968) 19; Meijer & Wood op. cit. 272; Burgess op. cit. 101; Anderson op. cit. (1980) 113; 
PROSEA op. cit. 186; Coode et al. (eds.) op. cit. 70; Newman et al. op. cit. 123. Lectotype 
(designated here): Mitchell CF 0313, Peninsular Malaysia, Selangor, Kajang, Bangi FR (hololectotype 
KEP; isolectotypes K, L). 


Large emergent tree, to 60 m tall, to 1.5 m diameter; crown compact, hemispherical. Bark 
orange-brown, thinly irregularly flaking. Twig, petiole, midrib and vein below, and flower 
calyx densely caducously adpressed golden-brown lustrous puberulent, leaf bud and 
inflorescence densely, stipule sparsely, persistently so. Twigs c. 2 mm diameter apically, 
terete or slightly compressed, stipule scars somewhat swollen. Leaf buds falcate or 
occasionally conical, to 12 x 3 mm, with terminal tuft. Stipules narrowly oblong, to 8 x 0.8 
cm, obtuse. Leaves coriaceous, glabrous, almost flat, drying distinctive pinkish red below 
and slightly glazed; blade broadly elliptic-ovate, 6-12 x 3.5—6 cm, base cuneate, apex 
subacute to broadly acuminate with acumen to 0.5 cm long; Jateral veins 9-14 pairs, well- 
spaced, not prominent; intercostal venation well-spaced, somewhat sinuate; petiole 1.3—2 cm 
long, to 2 mm diameter. Inflorescences to 9 cm long, axillary, unbranched or singly 
branched. Flowers: buds to 2.5 x 1.2 cm; stamens c. 15, anthers filiform-tapering. Fruits 
subsessile; calyx tube ellipsoid-globose, tapering at base, 1.5—1. 8 x 0.6-0.8 cm, verrucose- 
lenticellate; 2 major calyx lobes to 8 x 1.5 cm, 3 minor ones deltoid, to 0.3 cm long, acute. 
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Vernacular name. Sabah and Sarawak—keruing merah (preferred name). 


Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. In Sabah known from 
Lahad Datu, Semporna, Sipitang and Tawau districts (e.g., SAN 15197, SAN 17175, SAN 
18466, SAN 43697, and SAN 129564) and in Sarawak from Bau, Belaga, Bintulu, Kapit, 
Lawas, Limbang, Lundu, Miri, Semarahan, Serian, and Sri Aman districts (e.g., S 14454, S 
20291, S 22325, S 67568, and S 76735). Also occurring in Brunei (e.g., BRUN 3388 and 
BRUN 5743) and W, C and E Kalimantan (e.g., Kostermans 13277 and Wilkie 94305). 


Ecology. A species of shale and volcanic ridges and low hills, at altitudes below 800 m. 
Curiously rare, even missing in most parts of Borneo but locally common along the high 
ridges of the Limbang (Sarawak), southernmost Crocker Range (Sabah), and Amo district 
(Brunei). Occurring in Mulu NP but vulnerable. 


4. DRYOBALANOPS Gaertn.f 


(Greek, dryas = a nymph associated with oaks, balanops = acorn; the acorn-like nut) 
kapur (preferred name) 


Fruct. 3 (1805) 49; Foxworthy, Malay. For. Rec. 10 (1932) 103; Slooten, Bull. Jard. Bot. Buitenz. 3, 
12 (1932) 1; Symington, Malay. For. Rec. 16 (1943) 191; Wyatt-Smith, Malay. For. 18 (1955) 145; 
Browne, FTSB (1955) 111; Ashton, MDB (1964) 48, MDBS (1968) 20, FM 1, 9 (1982) 371; Meijer & 
Wood, Sabah For. Rec. 5 (1964) 276; Burgess, TBS (1966) 117; Anderson, CLTS (1980) 114; 
PROSEA, | (1993) 186; Coode et al. (eds.), CLBD (1996) 70; Newman et al., MDFD-MHHW (1998) 
125. Synonyms: Prerygium Correa, Ann. Mus. Nat. Hist. Paris 8 (1806) 397, p.p.; Baillonodendron 
F.Heim, Bull. Mens. Soc. Linn. Paris 2 (1890) 867. 


Very large emergent trees (except D. keithii) with immense cauliflower-shaped crowns, the 
minor branches numerous, the twigs bunched; buttresses narrowly rounded, often large 
hardly branching plank. Bark yellowish brown, becoming irregularly flaky, sometimes 
shaggy; inner bark pale brown, uniform, finely fibrous. Sapwood pale yellowish brown, 
darkening gradually toward heartwood. Parts smelling more or less intensely aromatic of 
camphor. Leaf buds small, ovoid, more or less compressed. Twigs slender, more or less 
ribbed owing to the decurrent leaf traces. Stipules linear, small, early caducous. Leaves 
coriaceous; blade lanceolate, ovate or oblong, apex prominently slender-acuminate; midrib 
obscurely sunken above, slender but prominent below; Jateral veins very many, very slender 
and parallel, almost straight, fusing into a straight intramarginal vein at or close to the 
margin, equal and without intermediates (D. keithii, D. oblongifolia excepted), unraised (D. 
keithii excepted); intercostal venation obscure (D. keithii excepted); petiole slender, 
channelled above, not geniculate. Inflorescences paniculate, terminal or axillary, lax, few- 
flowered; bracts and bracteoles minute, fugaceous. Flowers: buds spindle-shaped, ellipsoid, 
lanceolate or ovoid, acute or obtuse; sepals equal or subequal, imbricate, united at base into 
an obconical tube tapering into pedicel; petals white or cream, broadly elliptic, subacute, 
glabrous, hardly contorted in bud, connate at base and falling more or less in a rosette; 
stamens c. 30 (c. 40 in D. oblongifolia), glabrous, subequal or unequal, epipetalous, 
filaments broad and compressed, connate at base, broad at base, tapering and filiform 
distally, anthers bright yellow, large, linear, latrorse, connectival appendage small, stout, 
slightly or hardly exceeding the length of anthers; ovary small, ovoid, glabrous, without 
stylopodium, style filiform, to 3x the length of ovary, stigma minute. Fruits: calyx with 
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incrassate basal cup partially enclosing but free from the nut, 5 lobes equal to subequal, 
becoming valvate, obtuse, short or wing-like, subrotate. Nuts large, with short apiculate 
style remnant; pericarp woody, thin, splitting into 3 equal valves at germination; cotyledons 
reniform, epigeal, on long slender hypocotyl; first two pairs of leaves opposite with short 
intervening internode. Saplings of Massart’s model, that is with more or less horizontal, that 
is plagiotropic, branches with distichous leaf arrangement clustered in false whorls owing to 
intermittent growth of the vertical leader (compare, e.g., with Diospyros). 


Distribution. Confined to W Malesia; seven species in Sumatra, Peninsular Malaysia and 
Borneo; all occurring in Sabah and Sarawak. 


Ecology. Frequently characteristically semi-gregarious, among the most abundant species of 
the emergent canopy trees, dominating the skyline of the forests they inhabit (D. keithii 
excepted). In mixed dipterocarp, kerangas and coastal mixed peat swamp forests on a 
variety of soils, at altitudes below 800 m. The species flower more frequently than other 
dipterocarps, and their saplings are generally abundant below parent trees. They are both 
relatively shade tolerant and relatively fast growing in response to light; characteristics 
which may help explain the frequent abundance of mature trees. 


Uses. The timber, which differs in density and strength between species, is an important 
moderately heavy and durable construction timber. The camphor obtained from the wood of 
D. aromatica attracted early Arab traders, then being worth more than its weight in gold in 
the Middle East and used for incense and perfume. 


Key to Dryobalanops species 
(based on all diagnostic characters) 


1. Fruit calyx lobes shorter than the nut.............. 6. D. oblongifolia (subsp. oblongifolia) 
Fruit calyx lobes spatulate or oblong-spatulate, longer than the nut......................05 2 


2. Leaf blade usually longer than 14 cm; lateral veins distinctly unequal, raised below, 


obscure and sunken above; margin revolute throughout...................0055 4. D. keithii 
Leaf blade shorter than 12 cm; lateral veins subequal, unraised or hardly so below, not 
sunken above; margin only partially or not revolute............ cece cece eee ee ee ee eee ee eens 3 


3. Fruit calyx lobes 0.8—2 cm wide; calyx base fused into a cup to 2 cm diameter and at 


east; OPS Crit d COs oiaiicacs baie ditanesetoetca stra aie orpetore te reorrsbate cteie shel arcrontnloie t de tiareanad sie acescniareichs 4 
Fruit calyx lobes to 1.3 cm wide; calyx base fused into a cup not more than 0.8 cm 
diameter nor deeper than 0.5 CM.......... 0. cece cece cece eee eee eee e eee ne eens eee ene ene eneeeees 5 
4. Leaf blade narrowly lanceolate, margin revolute at base................... 5. D. lanceolata 
Leaf blade broadly ovate, not revolute at base.................eeceee eee enees 1. D. aromatica 
5. Leaf blade 5—8 x 1-3 cm, glabrous............. 0c cece cece cece nce eens eee enenees 2. D. beccarii 
Leaf blade 5—11 x 2-4 cm, more or less tomentose below..............ccccccceeseeneeeeeees 6 
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6. Tomentum persistent, even, dark golden-brown. Style 3—4x the length of ovary. Nuts 


ellipsoid-ovoid, to 2 X 1.3 CML... ccc ce cece cence renee eee eee ee tenses ennneee 3. D. fusca 
Tomentum more or less caducous, flocculent, rufous. Style 2x the length of ovary. Nuts 
OVOIG, CO: 1% O62 5. ccc siclag pai aint Soe va ceipinete Sob edeieiena ee baiatdgred paipSletinneaad uted 7. D. rappa 


Key to Dryobalanops species 


(based on field characters) 


1. Leaf lateral veins unequal, distinctly raised below, sunken above; leaf margin narrowly 


revolute throughout. In forest on clay soils in moist valleys................... 4. D. keithii 
Leaf lateral veins subequal, more or less unraised below; leaf margin at most partially 
revolute. In other types of habitats......... 0.0.00. ccc cece cece eee eee e eee eee e eens ene eaeeene 2 
2. Leaf blade more or less tomentose below (saplings sometimes excepted).................. 3 
Léaf blade: glabrous) s.c64siectadiccs aa beeeds ca deg etet iat debated Pek debian nds Sah chad is daeede 4 
3. Tomentum persistent, even, dark golden-brown. In kerangas forest........... 3. D. fusca 
Tomentum at least partiallly flocculent, rufous, caducous. In peat swamp forest............ 
ash dnicelbte a Sosa iets crevertiewtiy wieagioc e sitews ck seeusdleca pistes atoch Ga ltiayetain mauled abe gulacly amare emcees 7. D. rappa 
4. Leaf blade oblong, or narrowly lanceolate............. cece cece ee ee eee eeenee ee eneneneeeenenes 5 
Leaf blade ovate-lanceolate to oblong-lanceolate.......... 0.0... cece cece nce ee eee e ene enenes 6 


5. Leaf blade narrowly lanceolate, margin revolute at base. In mixed dipterocarp forest on 


CLAY SOUS 3: candschvadoshadscaacaeanetltam che eka hosed Gor badheuchhnth Goat teteassuees 5. D. lanceolata 
Leaf blade oblong, margin not revolute at base. In hill forest on moist clay soils and 
seasonal swamp forest................seeeee eee eee 6. D. oblongifolia (subsp. oblongifolia) 


6. Leaf blade oblong-lanceolate to ovate-lanceolate, thinly coriaceous; lateral veins 
distinctly paler than blade with distinct fine intramarginal vein visible within margin. 
Bark dark yellowish tawny. In mixed dipterocarp forest on shallow well-drained 
SOUS ES di agietaniatet ale daAentatuleieit Mole hash stile ds Wohvere teary saben ale cnleliateee siteriiete ease 2. D. beccarii 
Leaf blade broadly ovate, thickly coriaceous; lateral veins not paler than blade, 
indistinct; intramarginal vein obscure. Bark warm rust-brown. In mixed dipterocarp 
forest on deep yellow sands............. ccc ccececceee eee e eee eee ee eeeneeneeee 1. D. aromatica 


1. Dryobalanops aromatica Gaertn,f, nom. cons. Plates 3A—B. 
(Latin, aromaticus = spice-like; the smell of the dammar) 


Fruct. 3 (1805) 49; Merrill, EB (1921) 401; Foxworthy op. cit. 105; Slooten op. cit. (1932) 7; 
Masamune, EPB (1942) 489; Symington, op. cit. (1943) 194; Wyatt-Smith op. cit. 148; Browne op. 
cit. 114; Ashton, Gard. Bull. Sing. 20 (1963) 241, op. cit. (1964) 49, op. cit. (1968) 375, op. cit. (1982) 
375; Meijer & Wood op. cit. 278; Burgess op. cit. 118; Anderson op. cit. (1980) 114; Coode et al. 
(eds.) op. cit. 70; Newman et al. op. cit. 130. Type: Miller s.n., Sumatra, Tapanuli (holotype BM). 
Synonyms: Arbor camphorifera Rumph., Herb. Amb. Cap. 82 (1755) 67; Pterigium teres Correa, 
Ann. Mus. Hist. Nat. Paris 10 (1807) 159; Dryobalanops camphora Colebr., As. Res. 12 (1816) 535; 
Shorea camphorifera (Rumph.) Roxb., FI. Ind. ed. Carey 2 (1832) 616; Dipterocarpus dryobalanops 
Steudel, Nom. Bot. ed. 2, 1 (1840) 518; Dipterocarpus teres (Correa) Steudel op. cit. 518; 
Dryobalanops junghuhnii Becc., Nelle For. Born. (1902) 554; Dryobalanops vriesii Becc. op. cit. 554; 
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Fig. 10. Dryobalanops beccarii. A, flowering leafy twig; B, detail of venation on lower leaf 
surface; C, flower bud; D, open flower; E, adaxial view of stamens; F, mature fruit. (A-B 
from S 23922, C from SAN 36331, D-E from § 76/2, F from S 8597.) 
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Dryobalanops sumatrensis (J.F. Gmelin) Kosterm., Blumea 33 (1988) 346 (based on Laurus 
sumatrensis J.F. Gmelin, Syst. Veg. (1791 & 1796) 650). 


Immense tree, to 65 m tall, to 2 m diameter. Bark warm pale rust-brown, becoming evenly 
flaky, later shaggy. All parts strongly aromatic. Young exposed fleshy parts yellowish 
lepidote, caducous. Twigs c. | mm diameter apically, smooth, terete, slender. Leaves 
thickly coriaceous, glabrous; blade broadly ovate (sometimes broader than long), 4-6 x 2- 
4 cm, base cuneate to obtuse, margin at most only partially revolute, apex with slender 
acumen to 1.5 cm long; /ateral veins subequal, indistinct, not paler than the blade; 
intramarginal veins obscure; petiole 0.5—-1 cm long. Inflorescences to 7 cm long; axis 
angular on drying. Flowers: buds spindle-shaped, to 9 x 4 mm; sepals glabrous, lanceolate, 
obtuse; petals more or less oblong, acute; stamens shorter than the style, filaments slender, 
tapering, anthers linear, connectival appendage linear, somewhat exceeding anther apex; 
style c. 2x the length of ovary, glabrous. Fruits glabrous; calyx base cup-shaped, 0.6—0.8 
cm deep, 0.8—1.5 cm diameter, becoming constricted at the rim; lobes spatulate, obtuse, 4-6 
x 0.8-2 cm, tapering to 3-5 mm wide at base. Nuts ovoid with a short style remnant, to 3 x 
1.5 cm, with a constriction at the calyx cup rim. 


Vernacular names. Sabah—kapur barus (preferred name). Sarawak—kapur peringgi 
(preferred name), kapur ranggi (Iban), keladan (Iban). 


Distribution. Sumatra (including Musala, Lingga and Singkep Is.), Peninsular Malaysia and 
Borneo. In Borneo recorded in Sabah from Labuk Sugut, Papar and Sipitang districts (e.g., 
FMS 35242, FMS 35441, SAN 15148, SAN 50639, and SAN A 3298) and in Sarawak from 
Bintulu, Kapit, Lawas, Limbang, and Miri districts (S 1790, S 4842, S 15104, S 22054, and 
S 46493). Also occurring in Brunei (e.g., BRUN 508, BRUN 3001, FMS 34573, and Niga 
NN 228). 


Ecology. Locally the most abundant emergent trees in mixed dipterocarp forest on deep 
humic yellow sandy soils with a propensity for ridges, at altitudes below 400 m. Vulnerable 
though abundant in Lambir NP and recorded from Mulu NP. 


Notes. The leaves of juveniles are indistinguishable from those of D. beccarii, except by the 
stronger aroma when crushed, being less coriaceous, with distinct venation and visible 
intramarginal vein. 


2. Dryobalanops beccarii Dyer Fig. 10, Plate 3C. 
(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


J. Bot. 12 (April 1874) 100; Beccari op. cit. (1902) 572; Merrill op. cit. 401; Slooten op. cit. (1932) 
36; Masamune op. cit. 489; Wyatt-Smith op. cit. 149; Browne op. cit. 115; Ashton op. cit. (1963) 242, 
op. cit. (1964) 51, op. cit. (1968) 22, op. cit. (1982) 375; Meijer & Wood op. cit. 280; Burgess, op. cit. 
118; Anderson, op. cit. (1980) 114; PROSEA, op. cit. 191; Kessler & Sidiyasa, TBSA-EK (1994) 95; 
Coode et al. (eds.) op. cit. 70; Newman et al. op. cit. 131; Chua & Saw, Gard. Bull. Sing. (2003) 1. 
Lectotype (Slooten, 1932): Beccari PB 2553, Borneo, Sarawak, Matang (hololectotype K; 
isolectotype PC). Synonym: Dryobalanops oocarpa Slooten op. cit. (1932) 33, Wyatt-Smith op. cit. 
155. 
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Large emergent tree, to 65 m tall, to 2 m diameter. Bark becoming dark yellowish tawny, 
prominently irregularly flaky but rarely shaggy. Parts only faintly aromatic. Exposed young 
fleshy parts fugaceous puberulent, otherwise entirely glabrous. Twigs to 1 mm diameter 
apically, slender, terete, smooth. Leaves thinly coriaceous, glabrous; blade ovate-lanceolate 
to oblong-lanceolate, 5-8 x 1-3 cm, base cuneate, margin at most only partially revolute, 
often wavy, apex with slender acumen to 1.7 cm long; Jateral veins subequal, usually paler 
than blade and distinctly visible albeit hardly or not raised; intramarginal vein distinct, c. 1 
mm within margin; petiole 0.7—1 cm long, very slender. Inflorescences to 10 cm long, 
irregularly doubly branched; axis wrinkled on drying. Flowers: buds spindle-shaped, to 10 
x 4 mm, acute; sepals equal, narrowly deltoid, subacute; petals broadly elliptic, obtuse; 
stamens subequal, almost 2/3x the length of style, anthers narrowly oblong, acute, 
connectival appendage short, erect, slightly exceeding anther; style 2—3x the length of 
ovary. Fruits: calyx at base with obconical cup to 0.8 cm diameter, to 0.5 cm deep, tapering 
into pedicel and without constricted rim; calyx lobes narrowly oblong-spatulate, subacute, 
to 6.5 x 0.8 cm, tapering to 2 mm wide at base. Nuts ovoid to globose, acute, to 1.4 cm 
diameter and long, seated on the small calyx cup thereby pushing the lobes out to a rotate 
angle. 


Vernacular names. Sabah—kapur merah (preferred name). Sarawak—kapur bukit 
(preferred name), keladan (Iban). 


Distribution. Peninsular Malaysia (SE Johor) and Borneo (excepting the southern and 
southwestern parts). In Borneo, localised in Sabah and recorded from Beaufort, 
Kinabatangan, Kudat, Labuk Sugut, Pitas, Sandakan, and Sipitang districts (e.g., KEP 
38720, KEP 80252, SAN 36331, SAN 121326, and SAN A 4341) but widespread in Sarawak 
and recorded from Bau, Bintulu, Kapit, Kuching, Lundu, and Miri districts (e.g., S 367, S 
9479, S 23867, S 28991, and S 39768). Also occurring in Brunei (e.g., BRUN 3377 and 
BRUN 5282) and W, E and S Kalimantan (e.g., bb. 26578, bb. 29733, Kostermans 5995, 
and Kostermans 6782). 


Ecology. In mixed dipterocarp forest, locally among the most abundant emergent trees, 
elsewhere scattered; on shallow leached soils over both sandstone and shale on high narrow 
ridges, at altitudes to 700 m. Particularly abundant on coastal sandstone formations, 
including near the mouths of Sabah east coast rivers but also on seasonally swamped 
alluvium there; locally common on the high narrow inland ridges from G. Menuku, the 
Klingkang Range, Bako and Mulu NPs in Sarawak to the Crocker Range in W Sabah. 
Though its habitat is greatly reduced by logging, the species is probably not yet vulnerable. 


3. Dryobalanops fusca Slooten 
(Latin, fuscus = dark-coloured; the indumentum) 


Bull. Jard. Bot. Buitenz. 3, 12 (1932) 39; Masamune op. cit. 489; Wyatt-Smith op. cit. 150; Ashton op. 
cit. (1968) 22, op. cit. (1982) 377; Anderson op. cit. (1980) 114; PROSEA op. cit. 191; Newman et al. 
op. cit. 133. Lectotype (designated here): bb. 1/1468, Borneo, Kalimantan, Sambas, Paloh 
(hololectotype BO). 


Emergent tree, to 60 m tall, to 1.5 m diameter; bole frequently misshapen; crown distinctly 
coppery from below. Bark becoming dark golden-brown, irregularly coarsely flaking. 
Exposed fleshy parts, leaf blade, flower and fruit excepted, densely shortly evenly 
persistently pale rufous-brown tomentose; blade undersurface similarly golden-brown 
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tomentose. Twigs c. 1-2 mm diameter apically, slender, much-branched. Leaves 
coriaceous; blade broadly lanceolate, 5-1/0 =x 2-4 cm, base obtuse to broadly cuneate, 
margin not or only partially revolute, apex subcaudate with acumen to 1.5 cm long; /ateral 
veins subequal, more or less unraised below; intercostal venation obscured by tomentum; 
petiole 0.5—1 cm long. Inflorescences singly branched; axis terete, to 5 cm long. Flowers: 
buds lanceolate, to 12 x 3 mm; sepals equal, narrowly lorate-deltoid, obtuse; petals 
lanceolate; stamens reaching below style apex, filaments c. 2/3x the length of anthers, 
anthers narrowly oblong, tapering, connectival appendage erect, extending somewhat above 
anther apex; style 3—4x the length of ovary. Fruits glabrous; pedicels to 6 mm long, 
prominent; calyx cup shallow, to 0.3 cm deep, to 0.7 cm diameter; calyx lobes spatulate, 
obtuse, to 6 x 1.3 cm, tapering to 4 mm wide at base. Nuts ellipsoid-ovoid, apiculate, to 2 x 
1.3. cm. 


Vernacular name. Sarawak—kapur empedu (preferred name). 


Distribution. Endemic in Borneo; recorded from Bintulu and Lundu districts in Sarawak 
(e.g., S 2451, S 7999, S 9625, and S 18629) and from W Kalimantan (e.g., bb. 8895, bb. 
11352 and bb. 14514). 


Ecology. Locally once the commonest emergent tree in kerangas forest, usually on raised 
beaches, at altitudes to 200 m. Rare and endangered. 


4. Dryobalanops keithii Symington Fig. 11. 


(H.G. Keith, 1899—?, one time Conservator of Forests in Sandakan) 


Gard. Bull. S. S. 10 (1939) 379; Slooten, Bull. Jard. Bot. Buitenz. 3, 16 (1940) 449, Reinwardtia 5 
(1961) 475; Masamune op. cit. 489; Wyatt-Smith op. cit. 151; Meijer & Wood op. cit. 283; Burgess 
op. cit. 118; Ashton op. cit. (1982) 373; PROSEA op. cit. 191; Newman et al. op. cit. 134. Type: 
Keith FMS 44382, Borneo, Sabah, Tawau district, Tiaggau, Kalabakan (holotype KEP; isotype KEP). 


Main canopy to low emergent tree, to 40 m tall, to 2 m diameter; bole frequently misshapen; 
buttresses small and few. Bark smooth or eventually thinly flaky, pale ochreous-brown. 
Outside of calyx and inflorescence fugaceous puberulent; parts otherwise glabrescent. 
Twigs at first c. 2 mm diameter apically, verrucose-lenticellate, becoming smooth. Leaves 
coriaceous; blade narrowly oblong, lanceolate or oblanceolate, 14-33 x 5—10 cm, base 
obtuse to cordate, margin narrowly revolute throughout, apex with slender acumen to 1 cm 
long; /ateral veins unequal, many and parallel but well-spaced, with prominent intermediate 
veins, arched within margin forming a distinct intramarginal vein, slender but prominently 
raised below, obscurely sunken above; intercostal venation visible but indistinct, reticulate; 
petiole 0.7—1.2 cm long, stout. Inflorescences terminal or subterminal-axillary, singly or 
doubly branched, to 14 cm long. Flowers: buds ellipsoid, to 10 x 4 mm, acute; sepals 
narrowly deltoid, subacute; petals ovate, acute; stamens subequal, slightly shorter than style, 
filaments c. half the length of anthers, anthers linear, tapering, connectival appendage 
acicular, short but distinctly exceeding anther apex; style c. 2.5x the length of ovary. Fruits: 
pedicels to 4 mm long; calyx tube obconical, shallow, to 0.6 cm deep, 1 cm diameter; calyx 
lobes broadly spatulate, obtuse, to 4 x 2 cm, tapering to c. 8 mm wide above the cup. Nuts 
depressed ovoid, apiculate, to 1.6 x 1.5 cm. 


Vernacular name. Sabah—kapur gumpait (preferred name). 
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Distribution. Endemic in Borneo; recorded from Kinabatangan, Sandakan, Tawau, and 
Tenom districts in Sabah (e.g., FMS 44430, SAN 18732, SAN 97485, and SAN A 2587) and 
from the extreme NE of Kalimantan (e.g., bb. 17944 and bb. 18159). 


Ecology. Once locally abundant trees on well-drained but moist clay soils on low hills, at 
altitudes to 250 m, never far from streams and often on their banks. Vulnerable owing to 
forest conversion. 


5. Dryobalanops lanceolata Burck 
(Latin, /anceolatus = shaped like the head of a spear; the leaf blade) 


Ann. Jard. Bot. Buitenz. 6 (1887) 244; Merrill op. cit. 401; Slooten op. cit. (1932) 28; Keith op. cit. 
37; Masamune op. cit. 489; Wyatt-Smith op. cit. 152; Browne op. cit. 116; Ashton op. cit. (1964) 52, 
op. cit. (1968) 22, op. cit. (1982) 374; Meijer & Wood op. cit. 285; Burgess op. cit. 118; Anderson op. 
cit. (1980) 70; PROSEA op. cit. 191; Coode et al. (eds.) op. cit. 70; Newman et al. op. cit. 135. Type: 
Cult. in Hort. Bog. Sub VIIID 58 (from Beccari via Martin), Borneo, Sarawak, Bintulu district, Ulu 
Kemena (holotype BO). Synonym: Dryobalanops kayanensis Becc., op. cit. 551. 


Tall emergent tree, to 80 m tall, to 2.5 m diameter; bole tall, columnar; crown immense, like 
a rising thunder cloud; buttresses concave. Bark dark leaden green, thinly irregularly 
flaking. Leaf buds and stipules fugaceous puberulent; parts otherwise glabrous. Twigs c. 
1.5 mm diameter apically, slender, smooth, pale lenticellate. Leaves thinly coriaceous, 
glabrous, drying reddish brown; blade narrowly lanceolate, 7-10 x 2—3.5 cm, base cuneate, 
margin revolute at base only, apex with slender acumen to | cm long; Jateral veins 
subequal, unraised below; petiole c. 1 cm long, slender. Inflorescences terminal or axillary, 
simple or singly branched; axis ribbed, to 6 cm long. Flowers: buds spindle-shaped, to 12 x 
5 mm, obtuse; sepals subequal, lanceolate, obtuse; petals lanceolate, acute, glabrescent; 
stamens subequal, shorter than the style, anthers linear, connectival appendage hardly 
exceeding anther apex; style c. 3x the length of ovary, glabrous. Fruits: calyx impressed at 
pedicel, the base united into a shallow cup with waisted rim, to 2 cm diameter, to 0.5 cm 
deep, with a hollow tubercle at the base of each lobe; calyx lobes spatulate, obtuse, to 9 x 2 
cm, tapering to 3—S5 mm wide at base. Nuts ovoid to globose, subacute, to 2 cm long and 
broad. 


Vernacular names. Sabah and Sarawak—kapur paji (preferred name). Sarawak—paji 
(Iban), sesuan (Murut). 


Distribution. Endemic in Borneo. Common and widespread in Sabah, particularly in the 
eastern parts and recorded from Kudat, Lahad Datu, Papar, Sandakan, Sipitang, Tawau, and 
Tenom districts (e.g., SAN 15189, SAN 17844, SAN 18004, SAN 27281, and SAN 83425) 
and in Sarawak from Belaga, Bintulu, Kapit, Lawas, Limbang, Marudi, Miri, Sibu, Sri 
Aman, and Tatau districts (e.g., S 1286, S 1428, S 15592, S 22410, and S 32386). Also 
occurring in Brunei (e.g., BRUN 311, FMS 34562 and FMS 39604), and E and SE 
Kalimantan (e.g., bb. 22866, bb. 29394, Kostermans 5406, and Kostermans 6209). 


Ecology. In mixed dipterocarp forest on clay-rich soils, mostly on lower slopes but 
occasionally to 700 m altitude; most abundant, becoming the dominant emergent on deep 
moist but well-aerated soils on calcareous shale and basic igneous rocks, therefore 
threatened outside strictly managed parks. The saplings are shade tolerant, surviving many 
years and expanding extensive horizontal to slightly pendent plagiotropic branches with 
only slight extension of the leader shoots; but once a gap is formed young paji grow in 
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Fig. 11. Dryobalanops keithii. A, flowering leafy twig; B, detail of indumentum on lower leaf 
surface; C, flower bud; D, post-anthesis flower; E, longitudinal section of open flower; F, 
adaxial view of stamens; G, abaxial vicw of stamens; H, ripe truit with one calyx lobe removed. 
{A-D from SAN 18732, E-G from FMS 55279, H from SAN /237717.) 
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height at comparable rates to the fastest pioneers. Common in Sepilok FR and Danum 
Valley Conservation Area, Sabah and locally so in Lambir and Mulu NPs, Sarawak; 
vulnerable elsewhere owing to land conversion. 


6. Dryobalanops oblongifolia Dyer Fig. 12, Plate 3D. 
(Latin, oblongus = rather long, folium = leaf; the leaf shape) 


J. Bot. 12 (1874) 100; Foxworthy op. cit. 118; Slooten op. cit. (1932) 22; Symington op. cit. (1943) 
196; Wyatt-Smith op. cit. 153, p.p.; Browne op. cit. 116; Ashton op. cit. (1968) 23, Gard. Bull. Sing. 
31 (1978) 25, op. cit. (1982) 373. Type: Beccari PB 2533, Borneo, Sarawak, Matang (holotype K). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. 


Notes. Two subspecies are recognised, viz. subsp. oblongifolia and subsp. occidentalis 
P.S.Ashton, with the former occurring in Borneo and the latter in Sumatra and Peninsular 
Malaysia. 


subsp. oblongifolia 


Beccari, Nelle For. Born. (1902) 550; Merrill op. cit. 401; Masamune op. cit. 489; Browne op. cit. 
116; Ashton op. cit. (1968) 23, op. cit. (1978) 26, op. cit. (1982) 373; Anderson op. cit. (1980) 114; 
PROSEA op. cit. 192; Newman et al. op. cit. 136. Synonyms: Baillonodendron malayanum F.Heim, 
op. cit. (1890) 867; Dryobalanops abnormis Slooten op. cit. (1940) 449. 


Emergent tree, to 60 m tall, to 2 m diameter. Bark dark yellowish brown, flaky, 
occasionally becoming shaggy. Inflorescence densely evenly rufous-pubescent; young 
shoots fugaceous pale fulvous-pubescent; parts otherwise glabrescent. Twigs c. 2 mm 
diameter apically, smooth, shiny. Leaves thinly coriaceous, frequently undulate, glabrous, 
drying rust-brown, paler above than below; blade oblong, 6-20 x 4.5—5(—6.5) cm, base 
broadly cuneate to obtuse, margin not revolute at base, apex cuspidate with acumen to 1.5 
cm long; lateral veins subequal, distinct but only slightly elevated below, with visible 
branching intermediate veins; petiole 0.5—1.2 cm long. Inflorescences terminal or axillary, 
singly branched, to 14 cm long. Flowers: buds ovoid, to 8 x 5 mm, glabrous; sepals ovate, 
acute; petals oblong; stamens c. 40, unequal, reaching to below the style apex, filaments c. 
half the length of anthers, broadly lorate, anthers linear, connectival appendage more or less 
erect, exceeding anther apex; style 2—3x as long as ovary, glabrous. Fruits subsessile; calyx 
lobes shorter than the nut, incrassate, deltoid, acute, often reflexed, to 0.5 x 0.7 cm, 
bordering a massive incrassate basal cup to 1.5 cm deep and diameter. Nuts ellipsoid to 
obovoid, to 3.5 x 2.7 cm, more or less mucronate, prominently lenticellate. 


Vernacular names. Sarawak—kapur kelansau (preferred name), kelansau (Iban). 


Distribution. Endemic in Borneo. Recorded in Sarawak from Kapit, Kuching, Lundu, 
Mukah, and Serian districts (e.g., S 4432, S 18628, S 19652, and S 27008). Also occurring in 
W, C and E Kalimantan (e.g., bb. 16952, bb. 30212, bb. 31221, and Wilkie 94309). 


Ecology. Locally common in mixed dipterocarp forest, on sandy clay soils, on undulating 
land, in valleys and on slopes, at altitudes to 600 m; frequently as small groups of mature 
individuals but not seen to dominate the canopy over large areas. Vulnerable, though 
occurring in Kubah NP. 
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Fig. 12, Dryobalanops oblongifolia subsp. oblongifolia. A, flowering leafy twig; B, detail of 
venation on lower leaf surface; C, detail of indumentum on lower leaf surface; D, detail of 
indumentum on inflorescence and flowers; E, post-anthesis flower; F, longitudinal section of 
post-anthesis flower, G, mature fruit; H, longitudinal section of mature fruit. (A-F from S 


23993, G-H from § 4/496.) 
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7. Dryobalanops rappa Becc. 


(from an Iban word—kerapa = a shallow swamp; the habitat) 


Nelle For. Born. (1902) 572; Merrill op. cit. 401; Slooten op. cit. (1932) 41; Keith op. cit. 37; 
Masamune op. cit. 489; Browne op. cit. 116; Wyatt-Smith op. cit. 155; Anderson, Gard. Bull. Sing. 20 
(1963) 157, op. cit. (1980) 114; Ashton op. cit. (1963) 242, op. cit. (1964) 53, op. cit. (1968) 23, op. 
cit. (1978) 25, op. cit. (1982) 377; Meijer & Wood op. cit. 289; Burgess op. cit. 118; PROSEA op. cit. 
192; Coode et al. (eds.) op. cit. 70; Newman et al. op. cit. 137. Type: Beccari s.n., Borneo, Sarawak, 
Kuching (holotype FI). 


Emergent tree, to 55 m tall, to 1.5 m diameter. Bark becoming rufous-brown, shaggily 
flaky. Exposed fleshy parts, leaf blade above, flower and fruit, and sapling excepted, 
densely powdery more or less persistently rufous-tomentose. Twigs c. 1.5 mm diameter 
apically, smooth but for minute warty lenticels. Leaves coriaceous, drying mauve-brown 
above, rufous to greyish tomentose below; blade ovate-lanceolate, 6-11 x 2.5—4 cm, base 
obtuse, margin only partially revolute, apex with slender acumen to 1 cm long; Jateral veins 
subequal, unraised below; petiole 0.6—1 cm long, stout. Inflorescences terminal or axillary, 
doubly branched, to 8 cm long. Flowers: buds ellipsoid, to 10 x 5 mm, acute; sepals 
narrowly deltoid, obtuse; petals cream, lanceolate; stamens reaching to below style apex, 
filaments c. 2/3x the length of anthers; anthers narrowly oblong, connectival appendage 
erect, extending somewhat above anther apex; style c. 2x as long as ovary, glabrous. Fruits: 
calyx with shallow basal cup to 0.8 cm diameter, to 0.3 cm deep; calyx lobes thinly 
coriaceous, linear-spatulate, to 5 x 0.6 cm, subacute, tapering to 3.5 mm wide at base. Nuts 
ovoid, to 1 x 0.6 cm, mucronate. 


Vernacular name. Sabah and Sarawak—apur paya (preferred name). 


Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort, Papar and Sipitang 
districts (e.g., FMS 41106, FMS 49021, SAN 27991, SAN 78005, and SAN A 1704), and in 
Sarawak from Bintulu, Kuching, Lawas, Limbang, Lundu, Marudi, Miri, Sematan and Sibu 
districts (e.g., Haviland 2226, S 1270, S 1504, S 4850, and S 11242). Also occurring in 
Brunei (e.g., BRUN 5105, BRUN 5106, FMS 28696, FMS 30640, and Wong WKM 917). 


Ecology. In coastal mixed peat swamp forest, particularly over sands behind the sea beach 
but also on clay, and in lower montane kerangas, at altitudes to 900 m. Vulnerable, though 
occurring in Mulu NP 


5. HOPEA Roxb., nom. cons. 


(John Hope, 1725-1786, the first Regius Keeper of the Royal Botanic Garden, Edinburgh) 
luis (Iban), selangan (Malay) 


Pl. Corom. 3 (1811) 7; King, J. As. Soc. Beng. 62, 2 (1893) 125; Ridley, FMP 1 (1922) 234; 
Foxworthy, Malay. For. Rec. 10 (1932) 113; Symington, Malay. For. Rec. 16 (1943) 108; Browne, 
FTSB (1955) 116; Ashton, Gard. Bull. Sing. 20 (1963) 254, MDB (1964) 89, MDBS (1968) 37, Gard. 
Bull. Sing. 31 (1978) 28, FM 1, 9 (1982) 391; Meijer & Wood, Sabah For. Rec. 5 (1964) 203; Backer 
& Bakhuizen f, FJ 1 (1964) 330; Burgess, TBS (1965) 128; Anderson, CLTS (1980) 114; PROSEA, 
5, 1 (1993) 238 & 255; Kessler & Sidiyasa, TBSA-EK (1994) 96; Coode et al. (eds.), CLBD (1996) 
71; Newman et al., MDFB-MHHW (1998) 139. Synonyms: Neisandra Rafin., Sylv. Tell. (1838) 163; 
Petalandra Hassk., Cat. Hort. Bog. (1858) 104; Balanocarpus Bedd., For. Man. Bot. (1873) 236 bis; 
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Hancea Pierre, For. Fl. Coch. 4 (1891) sub t. 244; Pierrea auct. non Hance: Heim, Bull. Mens. Soc. 
Linn. Paris 2 (1891) 958; Dioticarpus Dunn, Bull. Misc. Inform. Kew (1920) 337. 


Main canopy and subcanopy, occasionally low emergent trees, with narrow buttresses, often 
flying buttresses, sometimes stilt roots. Bark variously smooth, chocolate-brown mottled, or 
flaky or fissured; inner bark uniform pale yellowish brown, finely fibrous. Sapwood 
variously moderately soft to very hard, cream-white to straw yellow; heartwood pale to dark 
chocolate-brown. Twigs generally slender, terete, smooth, brown, with short inconspicuous 
stipule scars. Leaf buds generally minute. Stipules /inear, early caducous except in 
juveniles. Leaves small or medium-sized, occasionally large; venation pinnate, without 
intramarginal veins, either ‘hopea-type’, i.e. with all lateral veins more or less parallel and 
reaching the leaf margins, without intermediates, and with scalariform intercostal venation 
(in sect. Hopea, e.g., H. nervosa and H. rudiformis), or ‘dryobalanoid’, i.e. with many fine 
but arched and unequal lateral veins and obscurely reticulate intercostal venation (in sect. 
Dryobalanoides subsect. Dryobalanoides), or ‘subdryobalanoid’, i.e. intermediate between 
these (in sect. Dryobalanoides subsect. Sphaerocarpae); petiole rarely geniculate. 
Inflorescences paniculate, slender, terminal or axillary or ramiflorous when frequently 
fascicled. Flowers secund; buds small, ovoid or globose; 2 outer sepals ovate, acute or 
obtuse, thickened, 3 inner ones suborbicular, thin at margins, frequently mucronate; petals 
oblong, strongly contorted, connate at base forming a basal cup with rotate twisted lobes, 
falling in a rosette; stamens 10, 15 or to 38 (A. plagata), attached to the base of the petals 
and falling with them, filaments broad at base, tapering and filiform distally, anthers broadly 
ellipsoid to globose, more or less tapering apically, connectival appendage usually at least 
twice the length of anther, very slender, glabrous or minutely tuberculate; ovary glabrous or 
pubescent, ovoid and without stylopodium or with stylopodium and variously pyriform, 
cylindrical or hourglass-shaped, style columnar, long (if without stylopodium) or more or 
less short (if with stylopodium), stigma obscure. Fruits relatively small, usually glabrous; 2 
outer calyx lobes generally spatulate and enlarged, the 3 inner ones remaining as broad as 
long, embracing the base of the nut and generally shorter than it at maturity; frequently all 
5 sepals short; all sepals expanded and thickened around the base of the nut and appressed 
to it. Nuts ovoid, generally glabrous, apiculate with the distinct floral stylopodium, when 
present, persisting; pericarp splitting at germination irregularly or occasionally into 3 
valves. 


Distribution. About 104 species, distributed from Sri Lanka and S India to S China, and 
southeastward throughout Malesia (the Lesser Sunda Is. excepted), to New Guinea; 43 
species occur in Sabah and Sarawak. 


Ecology. Main and subcanopy trees of lowland forests at altitudes below 800 m, rarely to 
1600 m. In mixed and upper dipterocarp, kerangas and mixed peat swamp forests, and a few 
species on limestone karst; several are confined to river banks. Most, especially those with 
short fruit sepals, occur in tightly clustered groups with their juveniles, sometimes extending 
to form semi-gregarious populations. 


Notes. Hopea is not difficult for the field worker to recognise on account of the characters 
italicised in the description given above. From the related genus Shorea (see there) most 
Hopea differ in being of the main canopy or subcanopy, with stilt roots and flying buttresses 
(virtually absent in Shorea), more slender twigs, smaller flowers and of course the two- 
winged usually smaller and generally glabrous fruit. However, the great variability in ovary, 
leaf, bark and mature habit make this one of the most diverse dipterocarp genera. Two 
sections, each with two subsections are recognised according to the characters indicated in 
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the systematic key; but these entities have greater floral diversity than do the sections of 
Shorea, and several species with intermediate characters exist; the boundaries are therefore 
to an extent arbitrary. Curiously, molecular evidence (Kamiya et al., Tropics 7 (1998) 195— 
207; Dayanandan et al., Amer. J. Bot. 86 (1999) 1182-1190) indicates that the genus is 
indeed monophyletic, but nested between the sections of the vast genus Shorea along with 
Parashorea and Neobalanocarpus (a monotypic genus of Peninsular Malaysia). 


Hopea species generally have smooth, often hoop-marked, or flaky bark; but some 
dryobalanoid species, viz. H. beccariana, H. cernua, H. coriacea, H. mengerawan, and H. 
treubii may have deeply v-section fissured chocolate brown bark in large trees. Curiously, 
this seems not to be always the case, as populations occur in H. beccariana and H. coriacea, 
in which large individuals are present, in which the bark remains at most irregularly 
cracked. 


Key to Hopea species 
(based on flowering and/or fruiting specimens) 


1. Leaf venation hopea-type or subdryobalanoid............. 0. cece eee e ene ee eee eneneeeeenens 2 
Leaf venation dryobalanoid (sect. Dryobalanoides subsect. Dryobalanoides)........... 4 


2. Ovary and stylopodium not or only slightly constricted in between; leaf blade oblong- 


lanceolate, ovate-lanceolate, lanceolate, ovate to narrowly elliptic or suborbicular...... 3 
Ovary and stylopodium hourglass-shaped, distinctly constricted at base of stylopodium; 
leaf blade generally narrowly oblong (sect. Hopea subsect. Pierrea).................... 37 


3. Flowers remote on inflorescence; bracts subpersistent (sect. Dryobalanoides subsect. 


Sphacrocarp ae): sais sce ccpckicie sd assets ce acrcion eiiagg Gore daraloe sate SicieiGioaleicatde, Sap Pde Road ere tice 20 
Flowers dense on inflorescence; bracts fugaceous (sect. Hopea subsect. Hopea)....... 28 
4. Ovary without a distinct stylopodium, ovoid with long filiform or columnar style....... 5 
Ovary with distinct stylopodium, style short................ cc ececeeeeeeeeeeeeeeneeeeeeeennens 15 
5. Shorter fruit calyx lobes conceiling ripe mut........ 0.0... cece cece cece cence eee eeeenenen es 6 
Shorter fruit calyx lobes not or hardly conceiling ripe nut (ripe nut apex exposed)........ 9 
6: Reafmar gin TE VOlUte sts eee acetsrstlets cituhadieitteteteaneisn ciaielah oie thatete eas Saad andere 7 
Leaf ‘margin::NOt @6VOlUtes x. aichaen nascraeeeaeh vis learnt atatengea nae nan'neniernises sieeledarnew nategatinetansct 8 


7. Leaf blade to 5 cm wide, elliptic to ovate, thinly coriaceous; stamens 15—18............... 
SR ne ee on ve Pn TR eA By OE OR CR eR Ree er 8. H. cernua 
Leaf blade 6—10 cm wide, broadly ovate to suborbicular, thickly coriaceous; stamens at 
MOSt! Td sssdccawessadhhec wee Nhe scien Mame Neatoe eee ore Case Geen naw ene ened vows 9. H. coriacea 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 
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Fruit pedicel to 7 mm long; calyx lobe base prominently tuberculate................... see 
opdiscationdiabing ag segacetee Sadioeecvecrdam oananiaadsmetmmadiouetomens game. ane aha 19. H. longirostrata 
Fruit pedicel to 2 mm long; calyx lobe base incrassate but not tuberculate.................. 
SR Fda’ Stic aad Sem saae elu tad oie Tale dap mage teed oe nec ahah sete a neenh eaten 15. H. fluvialis 
Leaf lateral veins at least 14 pairs, indistinct below............... cece eeeeeeeneeeee ee eneetees 10 
Leaf lateral veins less than 14 pairs, distinct below................c cece ecece eee e eee ee eens 11 
Leaf base? CUNEATE. ss ascsindcus sansa sansetarnnedancdones chaatanen cans de 21. H. mengerawan 
Leaf base-obtsewis.eseilet ee Abe a oada lata Sado neaenalis 23. H. micrantha 
Fruit calyx lobes short, subequal; leaf lateral veins at most 6 pairs...............eceeeeeeee es 
aya balcohane eee gad sdagteaternne ens baideautenwe cb od natoadigiaheadoacabatecaameee eats 17. H. kerangasensis 
Fruit calyx lobes unequal, 2 larger ones spatulate; leaf lateral veins at least 8 pairs.....12 
Nut to 1.5 cm long, cylindrical-oblong........... 0.0... cece ec eee ec eee eee eeeeeee 42. H. vesquei 
Nut ‘shortéer*than 1 Cm iO Vid 33,205 sa viensicocdenn canon ce ia atistanunceoenaoneeeuwloaceea@aarses 13 


Fruit calyx lobes larger, 2 longer ones tapering to 5 mm above the saccate base, 3 


shorter ones shorter than the nut; leaf midrib acute on both surfaces, drying black......... 
ddecinongie ena sGadeaesamicmbeced eoectohine enon berboemtaioadebe gaint cadumtedariaee 11. H. dryobalanoides 
Fruit calyx lobes smaller, 2 longer ones tapering to 1.5—3 mm above the saccate base, 3 
shorter ones conceiling the nut; leaf midrib terete, not drying black...................... 14 
Leaf blade lanceolate; petiole at most 1 cm long; twig apex persistently puberulent...... 
oeAh dence bent ied chen staceateduase aug d eceuieyon-cetun ere beeaen Neen bate diate Bemba eaereh goatee ENS 14. H. ferruginea 
Leaf blade ovate; petiole at least 1.2 cm long; twig glabrescent............ 18. H. latifolia 
Leaf midrib obscure, sunken above................cccce cence eeeeeeeeeeeeee 16. H. griffithii 
Leaf midrib evident, more or less raised abOVE............. ccc cece seen eee ee eee eeaeeneeeenees 16 
Stamens c. 10; leaf blade broadly elliptic-obovate..................cceceeee eee 40. H. treubii 
Stamens c. 15; leaf blade ovate to lanceolate..............cccccccce cece ene eee eee eeeeeeeneeene 17 
Ovary and stylopodium pyriform or hourglass-shaped.................csceeeeeeeeeeeeeees 18 
Ovary and stylopodium cylindrical.......... 0.0... cece cece ence eee n eee e eee neces ee eneennnnes 19 
Leaf blade broadly ovate; petiole 1.2—1.7 cm long...................000065 4. H. beccariana 
Leaf blade narrowly ovate-lanceolate; petiole at most 1 cm long.............. 12. H. dyeri 
Margin of leaf blade base prominently revolute..................0.6.eee ee 2. H. altocollina 
Margin of leaf blade base not revolute................ ccc eee eeeeee ee eeee es 30. H. pedicellata 
Leaf venation: hopeasty pees ide.csdcantd vas nin aeonies ecsdsaes ave deaue sage coeeassandere vet atats 21 
Leaf venation subdryobalanoid............ 0... cece cece cence cence nee e ene e ee eens eee eae eee 23 
Fruit calyx lobes short, subequal............ 0... c cece eee ce eee eeeeeeeeeeeeeees 1. H. aequalis 
Fruit calyx lobes unequal, 2 larger ones spatulate........... 0. ce cece cc eeeeeeeneeeeeeeteee es 22 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


39% 


36. 


Leaf lateral veins at most 13 pairs; blade dull below...................4. 34. H. rudiformis 
Leaf lateral veins 13-15 pairs; blade not dull, drying dark chocolate-brown below........ 
Siete abd Tease a tins Sodan alae hehe ghtae toot Mea eo ead te ade tater ds 25. H. nervosa 
Fruit calyx lobes unequal, 2 larger ones spatulate..................0cece eens 24. H. montana 
Fruit calyx short, subequal .............. ccc cece ce cece cence eee e een cece eens en eee eneenena ees 24 
Leaf blade oblong-lanceolate or ovate-lanceolate, at least 7 cm long..................... 25 
Leaf blade ovate, at most 6 cm 1ONG........ 0... c cece cece eee e cece eee nent eee ee eee eneeaenenes 27 
Petiole at least 0.7 cm long; leaf blade coriaceous, drying honey-brown..................05 
Tyo Baik Bodh tok G98 ee ORGAO eh OSD WA Bsa Mire HR SORE oS RE SG OS 22. H. mesuoides 
Petiole at most 0.6 cm long; leaf blade chartaceous, drying grey or tawny brown...... 26 
Leaf blade undulate or more or less flat on drying, with obtuse base....................0006 
STs icteigihard ottnis Wiens Beige No a chedyp Diels daisewrargnnte ea deen ere a awn Dae oamtietiorenteh Galion 38. H. sphaerocarpa 
Leaf blade wrinkled on drying, base more or less cuneate................. 35. H. rugifolia 
Stamens c. 10; leaf blade at most 2.5 cm long...................:ceeeee ee 41. H. vaccinifolia 
Stamens c. 15; leaf blade at least 2.5 cm long.............. ccc cece eee eeeee es 5. H. bracteata 
Stamens<e:! LO. ss cS Racedtkielsich Bade nip Scie giedipdcipuclebidets Se Gee ache beyplbeis deiebere te deteleateowas 29 
Stamens: 15: Or MOre.2; 2.5545) wie esa sees heeds AAS ED Rye SRE goal ad ta 30 
Leaf lateral veins at most 8 pairs; domatia obscure, glabrous, or absent...................4. 
aaa hagaSanaytapneseeatetdatere obs sidan tanisSeaon on avectvcalatoss suetotioraesdecleeostofe tian Casoyetsare eteaiseetenistay 10. H. depressinerva 
Leaf lateral veins at least 10 pairs; domatia evident, pubescent.............. 36. H. sangal 
Style as long aS OVATY. .0...5..cceececscceeeescnseeeevetseeeerceveteeraesenetesens 7. H. centipeda 
Style very short (Shorter than OVArY)............0ccccece eee e cence eee eee e sees eee ene eee nenene 31 
Stamens:at least 32....c.ccnccaasid etasannhiawapeatonee ar 32. H. plagata 
Stamens-at Most: [5 yire.. eee welds ca eelacea laces autem viele clas center aueieiy oseeseeee ieee 32 
Leaf base obtuse; domatia pore-like, prominently swollen.................. 26. H. nutans 
Leaf base cuneate; domatia not prominently swollen..................c cece cece eee eeeee es 33 
Leaf lateral veins at most 5 pairs...... 0.0... ..c cc ecece eee enene ene eneenenes 31. H. pentanervia 
Leaf lateral veins at least 6 Pairs....... 0... cece eee cece ee ence eens eee e eset nee eee nnn ene es 34 
Leaf base distinctly unequal............. 0... cece cece eee e eee eeeeeeeeaseees 3. H. andersonii 
Leaf base: equal! to subequal... cta.csteacias sing owes vniasledne'sivctareare Sesdels ocvelanle edd caconaistlereeteraest 35 
Inflorescence glabrous............ 0.6. cccece eee ce eee eeee eect eee ene eneeaaaes 20. H. megacarpa 
Inflorescence densely persistently buff-pubescent............. 0.0. ..c ccc ceee eee e ee ee eee ee eee 36 
Ovary and stylopodium OVOId...............cce ccc ec ese ee ence eens eneeeeeneeenes 28. H. ovoidea 
Ovary and stylopodium cylindrical, truncate...................e cece eee 37. H. semicuneata 
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39. 


40. 
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Leaf blade broadly ovate, base equal; inflorescence solitary.......... 43. H. wyatt-smithii 
Leaf blade narrowly oblong, elliptic to lanceolate, base unequal, obtuse to subcordate at 
least on one side; inflorescence usually more than 1 in each leaf axil................... 38 


Fruit calyx lobes short, subequal; leaf blade pale, often silvery below...................0405 
acces Sense neste terete auc teass Rn ate Gace ance tad did Wan at alicia aot Meretahatuctenitadtte ds 29. H. pachycarpa 


Fruit calyx lobes unequal, 2 larger ones spatulate; leaf blade not silvery below.......... 39 
Leaf blade prominently bullate between the intercostal venation......... 6. H. bullatifolia 
Leaf blade not bullate or only slightly s0........ 0.0... cece ccc ec ence eee cece e eee eneeneenennes 40 
Base of fruit calyx lobes auriculate........... 0.0... cece eee ce cece eee eeneneees 33. H. pterygota 
Base of fruit calyx lobes not auriculate.......... 00... cece cece cence cece eee eee ee ene enenenes 41 


Leaf lateral veins more prominent above than below; blade thickly coriaceous, drying 


pale pinkish brown below................ccec cece cence ee eeeee ene eeeenees 27. H. obscurinerva 
Leaf lateral veins more prominent below than above; blade thinly coriaceous, drying 
chocolate- or greenish-brown below............... 0c. cce cece cece cee ene e eee tenet een ee eens 42 


Leaf blade (mature trees) smaller, 10-27 x 3—5.5 cm, drying chocolate-brown; lateral 
veins: 12-21 pattssc cate tesdadeceae ystetvesadeisee ened setabwded dacteaneses 39. H. tenuinervula 
Leaf blade larger, 27-46 x 8-15 cm, drying greenish brown; lateral veins 16-30 pairs... 
tbat datas ehede eine ha ses ARN A ete he tte lacs art ecte Nenhoneae a leags 13. H. enicosanthoides 


Key to Hopea species 
(based on field characters) 


Leaf venation dryobalanoid or subdryobalanoid.................c cece ee ee sence eeeeeeeeeneeees 2 
Leaf venation hopea-type......... 6... ce cece cece ence e eee ence eee eee ee nena eee ee ene en ene es 29 
Bark fissured or densely flaky; stilt roots few or NONE.............. cece eee ee eee ee eeeeee scene 3 
Bark smooth or cracked to patchily flaky only; stilt roots present at least on young 
TCS ecancerpinshuledigeatdiey pau cemeded teavbuneusesactiaudareleceuotieensuders deeenlanledeseavenestes 9 
Leaf blade at least 6 cm wide, thickly coriaceous.................4. 9. H. coriacea (in part) 
Leaf blade at most 5.5 cm wide, not thickly coriaceOUS................ccece cece ceee eee eeeeee 4 
Bark surface dark or chocolate brown, fissured..............000ccccccceeceeeee eee eseeceueeeees 5 
Bark surface tawny brown, powdery flaky or hoop-marked or patchily cracked or 
VASECHION TISSUTEM oi icicle cdetssacefeettect deltas BovraTenceinic nna detnbelatetia tech sities Mi cll eniliten Mstuatellate autlteate 7 
Leaf lateral veins raised below, drying blackish...................264. 8. H. cernua (in part) 
Leaf lateral veins unraised below, not drying blackish............... 0... cccee cece eeeeeeeene es 6 
Petiole at most 1.1 cm long, stout................. ccc ee cece eee ee eeeeees 21. H. mengerawan 
Petiole at least 1.2 cm long, slender.............. 0... e ccc cece cece eee eeeees 4. H. beccariana 
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Te 


10. 


11; 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Leaf blade broadly elliptic-obovate, apex shortly acuminate................. 40. H. treubii 
Leaf blade narrowly ovate to lanceolate, apex not acuminate...................ce cece eeeeees 8 
Leaf lateral veins prominent below; leaf margin revolute at base......... 2. H. altocollina 
Leaf lateral veins obscure below; leaf margin not revolute at base..................0ceeeee ee 
dh ala bokarebdearbioasdttde bordesvedh ele Lah oS'dipste Hain Sle aestereihaldibigngsnevdeerbieaitiele Bogiea 30. H. pedicellata (in part) 
Midrib obscure, sunken above.......... 0.06. ccc cece cece eee e cece cece ee eeeseeeeeeteeeeeeeeenes 10 
Midrib evident, more or less raised above..............0ccc cece cece ce eeeeeeee eee eeseeeeanees 17 
Leaf venation dryobalanoid; intercostal venation obscure below...................0c0000 11 
Leaf venation subdryobalanoid; intercostal venation evident below (except H. montana) 
Bees Sede doitels Meccan gle, sioulines wok nga TRG A Ohad A ascend sand iy Maree Ria Maa aetey each 12 
Leaf lateral veins at least 9 pairs, without domatia.....................6065 16. H. griffithii 
Leaf lateral veins at most 6 pairs, with pubescent axillary domatia...................0.60008 
oPisienseett tard cenbscanctbeont das acdunt eect wars ies al ediete area tie bate eee grrettonan wales 17. H. kerangasensis 
Leaf larger, 8-14 cm lONng........ 0... ccc ccc c cece eee e eee e ence eens eee eaaaees 22. H. mesuoides 
Leaf blade smaller, 1-10 cm long........... cece cece cece ccc e cence ee ee eens eens ea eneenenenes 13 
Intercostal venation obscure below...............cccceeeeeeeeene ene eneenens 24, H. montana 
Intercostal venation distinct belOW......... 0.0... cee ec eee eee ee eee enenaeeeeeeeeenenenenaes 14 
Leaf blade elliptic to narrowly or broadly ovate.............. cece ccc e cece ence eee eneneeenees 15 
Leaf blade broadly lanceolate to oblong-lanceolate.......... 0... ce cece ee ee eee eeneneneeeeees 16 
Leaf blade 2.5—6 x 0.7—2 cm; petiole 0.2—0.4 cm long. In forest on clay soils.............. 
Poatieuratle evi dented Moc etlinahod Sea actual cates tacetta? Meds cicructse alcatel Sr Sekai 5. H. bracteata 
Leaf blade 1-2.5 x 0.4-1.2 cm; petiole to 0.2 cm long. In forest on white sand 
POUSOIS si eoss cc doned siedosdesed yoda sed More dhadues sate ahi 5402 Phe Shad awedateats 41. H. vaccinifolia 
Leaf blade obtuse at base, not wrinkled on drying.................0.. 38. H. sphaerocarpa 
Leaf blade cuneate at base, wrinkled on drying..................... ce ceeee ee 35. H. rugifolia 
Leaf venation subdryobalanoid; inner bark plum-red....... 43. H. wyatt-smithii (in part) 
Leaf venation dryobalanoid; inner bark pale brown or pink....................ceeeee eee 18 
Leaf blade suborbicular; main lateral veins at most 4 pairs........ 9. H. coriacea (in part) 
Leaf blade ovate, elliptic, lanceolate or oblong-lanceolate; main lateral veins at least 5 
PAIS sididhiaisindede Reed cing ccctwnse-eBenad-nca Sete Sasbgard OR bilalein Bisa Seane daeracsarsudsialaveeaanetio’ dubieleateokstehtheks 19 
Midrib sharp below, tending to dry black......... 00.0... ccc c cece ccc eee eee e eee eens eee eenes 20 
Midrib terete below, not drying black.......... 0.0... cece cece cence ee ences eee e eens eeeeen ees 22 
Young twigs glabrous; inner bark pale brown.....................0665 19. H. longirostrata 
Young twigs pubescent; inner bark pinkish brown. ........... 0.6... ceseeeeeeeeeeeeneeeeeees 21 
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21. 


22% 


23. 


24. 


25. 


26. 


Ads 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


DIPTEROCARPACEAE (ASHTON) 


Leaf blade coriaceous; main lateral veins c. 15 pairs, not drying black....................4. 
z oictsiichels tard Rats Pte Meter tte detec deel caramel Sure Aecistacia cit Sadeca 30. H. pedicellata (in part) 
Leaf blade chartaceous; main lateral veins at most 12 pairs, drying black................... 
Seshcaduape igh ok ct naethe efod poe e ates eligetoceadeeraubetin dawad 11. H. dryobalanoides (in part) 


Leaf base equal to subequal........... 0. .cce cece cece eee e cece eee eee ee eee ee nena eee eaeenenenes 23 
Leaf base unequal, blade twisted slightly to one side........... 0... cece ece cence ence e eee eee es 25 


Leal: base ODtUSess.coaccice sande coscawekiausaattoioteeihteonewtiaconmeanmenensee 23. H. micrantha 
Leaf base: Cuneat ees ccncck ede deka oe dates wean BN oletiatend aes acest Aeon Octo Rewraa’ 24 


Leaf lateral veins slightly raised below, drying paler than the blade......................068 
Ae hare Rede sish ts Chet Ratepayers a cee tO ovacatn ates Beh 11. H. dryobalanoides (in part) 
Leaf lateral veins indistinct, hardly raised below, drying not paler than the blade......... 
Vaddaton bersay ociddahoaeSss sid ahs calpacahcatey te Road soa ie utertghalwtesersereats 18. H. latifolia 


Leaf lateral veins distinctly raised below..................ceeeeeeee ee 8. H. cernua (in part) 
Leaf lateral veins somewhat or not raised belOW..............cecc cece eee eeseeeeeneeeneens 27 


Leaf blade broadly ovate, thickly coriaceous, base subobtuse; bark surface with short 


shallow surface fissures............. 00. cc ccc cc eee ee ence ee ene eens eeaeaeeneeneneees 42. H. vesquei 
Leaf blade narrowly ovate-lanceolate, thinly coriaceous to coriaceous, base cuneate; 
bark smooth becoming thinly flaky. ...... 0.0.0... ccc cece cece cece ence eee ene e ee eens eneeaneee 28 
Leaf lateral veins at most 12 pairs............ ce ceeeee cence eee eee eneneeaeeeeeeeee 12. H. dyeri 
Leaf lateral veins c. 14 pairs........ ccc cece cece cence cence eee en eeeeeaaaees 14. H. ferruginea 
Bark scaly, vertically cracked or flaky............ ce cececeeecceceeeeeneeeeeeeeeeeeeenaensens 30 
Batk-:Smoothlsy sce Gecig ea tenlaigcevnceut eter enea bce eatin go weer caneees teachetnde damronaneaveenerets 39 
Leaf lateral veins at most 5 palrs............ cece eee c cece ee ences eeeeen ees 31. H. pentanervia 
Leaf lateral veins at least 6 Pairs....... 00. .ce cece eee e eee eee cence tence nena tees eae enneenees 31 
Leaf base-markedly unequal, v.25 ects sacareaedanieenwaadiacanedniauavs qutncaasauenniee ane ees 32 
Leaf base subequal to equal.......... 0. cece ccc c cece ee cee eee ene ee ee en eee eeeeneeeeene es 35 
Leaf blade more than 3x as long as wide; lateral veins 12—21 pairs...............ceeeeee eens 
crt arpa tee ta tare ke ceed hols Oc ha Set tote tener tape Ane ee Ny oe yds 39. H. tenuinervula 
Leaf blade less than 24x as long as wide; lateral veins 7-12 pairs..................6005 33 
Leaf lateral veins with pubescent axillary domatia......................068 3. H. andersonii 
Leaf lateral veins without or with a few glabrous domatia.................. 0c cc eceee neues 34 
Leaf lateral veins 8—11(—12) pairs, domatia, if present, pore-like; leaf bud glabrous...... 
ek bin lavayateteachocuing gdh tty Bed dnip esd tniede toe Melee Soetelelsiaishe Sith aidielg ibe cidvesesueheiasarbaresdeoraphw b Seiacetatece’ 32. H. plagata 
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35. 


36. 


37. 


38. 


39. 


40. 


4l. 


42. 


43. 


44, 


45. 


46. 


47. 


Leaf lateral veins 7—8(—10) pairs, domatia canaliculate; leaf bud puberulent............... 
aa aictctiec arch Secslcc ech Seana ater’ Su Pelasenseaaieh mite alee cab cate ig abe os cletigen he Atte a 28. H. ovoidea (in part) 


Leaf lateral veins 10-12 pairs; bark surface dark brown with conspicuous white 
CAMIMAL:COXCOMDS csi, sos Sie gceih sec ot coax cesrigceaanad nanaudesdecsedeades endentesdedetceesedal enn-die' 36. H. sangal 
Leaf lateral veins less than 10 pairs; bark surface brown, dammar exudations not 
CONSPICUOUS b.:5 fe siia. asd Betsate scnicataic dace eon neitiets auetacouna teacher cteiiec stemietabiendee eabebstiia teaternsbetastaicat totes 36 


Leaf blade broadly ovate, thickly coriaceous, greyish lepidote below....... 26. H. nutans 
Leaf blade lanceolate, narrowly elliptic or narrowly ovate-elliptic, chartaceous to thinly 
coriaceous, undulate, not pale lepidote below..................ccccc cece cee ee eens eeeeeees 37 


Leaf lateral veins sharply raised below, domatia obscure or absent.................ceeeeeeeee 
Setespncdie eee lcep cpt bun el Soap eld dE eb deeded grt be ba bcdeyd Binh Sech gehen d Blots hata oehtea 10. H. depressinerva 
Leaf lateral veins not sharply raised below, with prominent axillary domatia............ 38 


Domatia canaliculate......... 0... cece ce ceee ee ee ee eeeneneeueeeenens 28. H. ovoidea (in part) 
Domiatia: Poresli Keser end tee tecjetepe te tenese eatin ere dizaidleatteastemnebaroets no: eart See 37. H. semicuneata 


leat base equialisctax aca: Sotciet tab ofy os teeter Reoeed Sancah ual wolan ad as anuk awk Gensel dadehkishs 40 
Leaf base markedly unequal or subequal............ 0... ccc cece ence cence eee eee acne ene eeees 44 


Leaf lateral veins at most 8 Pairs...........c cece cece cece eee ee ee eee eset en ee ee eases eneeaennes 41 
Leaf lateral veins at least 11 pairs............ ccc cece cece cece e eens eee ee ea ene eee eeenneenees 42 


Leaf blade broadly ovate, midrib prominent above; inner bark bright plum-red............ 
steahadear subg stowberbede seed suan bemsaus larebe speeder senteeneted 43. H. wyatt-smithii (in part) 
Leaf blade narrowly ovate-lanceolate, midrib flat above; inner bark yellowish brown.... 
BeBe D NesecehS el tN AS eh Ne ia Ds ed oth ess ac oe etl ah atoR kath ale 20. H. megacarpa 


Leaf lateral veins at least 16 pairs.............. ec cece cece ene ee ene ee ene eeaeeenes 1. H. aequalis 
Leaf lateral veins at most 15 pairs............ cc cece ccc cc eee e cence eens cece eee en ee ee ee neeenees 43 


Leaf blade dull below; lateral veins 11-13 pairs....................:008 34. H. rudiformis 
Leaf blade drying chocolate-brown below, not dull; lateral veins 13-15 pairs.............. 
b Abana atewaen anenaaanpinatiacatne nae eM at oadigan ea Boa an bee hom aOee A tae sean 25. H. nervosa 


Leaf lateral veins at most 9 pairs, midrib sunken above; stilt-rooted river bank tree....... 
De ceatbihascittea ting Abs adarg bate sh tudne dandueroece toaneealdatie Qlieteeatingy & yemamandie mageatedie 7. H. centipeda 


Leaf lateral veins at least 10 pairs, midrib raised above; not as above..........c:cceeeee eee 45 


Leaf lateral veins and midrib more prominent above than below.....27. H. obscurinerva 
Leaf lateral veins and midrib more prominent below than above...................0665 46 


Leaf blade distinctly bullate between intercostal veins.................. 6. H. bullatifolia 
Leaf blade flat to somewhat convex between veins above................::ceceeeeeeee es 47 


Leaf blade larger, 27-46 x 8-15 cm, base cordate................. 13. H. enicosanthoides 
Leaf blade smaller, 12—28 x 4-9 cm, base not cordate............... cece cece eee eeeeee es 48 
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48. Leaf blade drying reddish brown, lateral veins sunken above; young parts glabrescent... 
Prieediocache ade acdbiecsteg oS aie cteceitiseerse oc alsa etoracteds Aouatdle tate cele eras cleee ers slur hatdiatet chervicenehctes o> 33. H. pterygota 
Leaf blade drying greyish green, lateral veins flat above; young parts pubescent, white 
pruinose or silvery lepidote................ ccc ce eee cece ee ee ence snes enees 29. H. pachycarpa 


1. Hopea aequalis P.S.Ashton 
(Latin aequalis = equal; the fruit calyx lobes) 


Gard. Bull. Sing. 22 (1967) 271, op. cit. (1968) 46, op. cit. (1982) 409; Anderson op. cit. (1980) 114. 
Type: Ilias S 15881, Borneo, Sarawak, Bintulu district, Nyabau FR (holotype K; isotypes KEP, L). 
Synonym: Hopea ‘sp. nov. aff: H. pachycarpa’ Meijer & Wood op. cit. 229. 


Subcanopy tree, to 20 m tall, to 20 cm diameter, with narrow buttresses, flying buttresses 
and stilt roots. Bark smooth. Living surfaces glabrous but for the puberulent midrib above. 
Twigs c. 2 mm diameter apically. Leaves chartaceous, drying greyish brown above, 
yellowish brown below; blade oblong-lanceolate, 13-25 x 5.5—-8 cm, base equal, obtuse, 
apex acuminate, acumen to | cm long, tapering; midrib shallowly furrowed but evident 
above, slender and prominent below; venation hopea-type; lateral veins 16-20 pairs, 
slender but prominent below; intercostal venation densely scalariform, hardly raised; petiole 
1.5—1.8 cm long, c. 2 mm diameter. Inflorescences to 9 cm long, axillary, unbranched or 
singly branched; rachis c. 1 mm diameter; flowers remote; bracts subpersistent. Flowers 
unknown. Fruits: calyx lobes subequal, ovate, subacute, saccate, to 1.8 x 1.6 cm. Nuts 
ovoid, to 2.3 x 1.5 cm, acute, frequently resin-coated. 


Vernacular name. Sabah—selangan sama (preferred name). 


Distribution. Endemic in Borneo; uncommon. In Sabah once recorded from Sandakan 
district (SAN 38797) and in Sarawak known from Nyabau FR, Bintulu district (the type) and 
from Bt. Mersing, Tatau district (e.g., S 22493). Also occurring in Brunei (Cowley 137). 


Ecology. In mixed dipterocarp forest on low hills and near streams, at altitude below 100 m. 
Critically endangered owing to its disappearing habitat. 


2. Hopea altocollina P.S.Ashton 


(Latin, altus = high, collinus = concerning hills; inhabitant of hill sites) 


Gard. Bull. Sing. 22 (1967) 272, op. cit. (1968) 46, op. cit. (1982) 409; Anderson op. cit. (1980) 115; 
PROSEA op. cit. 244; Newman et al. op. cit. 145. Type: Ashton BRUN 1030, Borneo, Sarawak, 
Limbang district, Bt. Antu, Ulu Sembayang (holotype K; isotypes KEP, L). 


Tall main canopy or low emergent tree, to 50 m tall, to 1.8 m diameter; bole tall; buttresses 
thin, convex, to 4 m tall; crown evenly hemispherical with many ascending branches. Bark 
tawny brown, shallowly fissured and powdery oblong-flaky. Perianth sericeous outside; 
parts otherwise glabrous. Twigs c. 2 mm diameter apically. Leaves thinly coriaceous, 
drying yellowish brown with dark midrib below; blade lanceolate, 7-10 x 3—4.5 cm, base 
obtuse, with revolute margin and appearing cuneate, apex caudate, with tapering acumen to 
1 cm long; midrib slender, slightly raised above and below; venation dryobalanoid; main 
lateral veins c. 16 pairs, elevated below; petiole 1—1.3 cm long, slender, somewhat 
geniculate. Inflorescences to 8 cm long, terminal or in axillary pairs, singly branched. 
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Flowers: petals oblong, cream; stamens c. 15, connectival appendage c. 2x as long as 
anther; ovary and stylopodium cylindrical, with punctate obtuse apex and short style. 
Fruits: pedicels to 2 mm long; calyx lobes unequal, 2 longer lobes spatulate, obtuse, to 4.5 
x 0.8 cm, tapering to 3 mm wide above the saccate base, 3 shorter ones suborbicular, 
obtuse, to 0.4 x 0.4 cm, shorter than the nut. Nuts ovoid, to 0.7 x 0.5 cm, apiculate. 


Vernacular name. Sarawak—luis gunung (preferred name). 


Distribution. Endemic in Borneo; recorded in Sabah from Ulu Mendalong, Sipitang district 
(e.g., SAN 16736) and in Sarawak from Bintulu, Kapit, Limbang, Marudi, and Tatau 
districts (e.g., S 21267, S 22461, S 36185, S 49026, and S 68645). 


Ecology. In upper dipterocarp forest; locally common on clay-rich soils, at 800-1000 m 
altitude. Vulnerable owing to logging. 


3. Hopea andersonii P.S.Ashton 
(J.A.R. Anderson, former Forest Officer in Sarawak and Brunei) 


Gard. Bull. Sing. 22 (1967) 272, op. cit. (1968) 46, op. cit. (1982) 425; PROSEA op. cit. 258. Type: 
Anderson S 11096, Borneo, Sarawak, Bau district, Kuching road (holotype K; isotypes KEP, L). 


Medium-sized canopy tree, to 40 m tall, to 1.5 m diameter, with even hemispherical crown; 
buttresses to 4 m tall, prominent, convex, c. 4 cm thick. Bark fawn-brown or coppery 
brown, vertically cracked and oblong flaky or thinly flaky. Sapwood cream; heartwood 
coffee-brown. Parts of flower exposed in bud and ovary densely pale greyish puberulent; 
fruit calyx caducously so; living surfaces otherwise glabrous. Twigs c. 1 mm diameter 
apically, slender. Leaves coriaceous, drying tawny with venation dark reddish brown below 
or pale greyish brown; blade lanceolate-falcate to elliptic or narrowly elliptic-lanceolate, 
5-14 x 2-6 cm, base distinctly unequal, obtuse adaxially, cuneate abaxially, apex 
acuminate, acumen to 2 cm long, slender, frequently falcate; midrib evident but flat above, 
prominent below; venation hopea-type; lateral veins 9-12 pairs, arched, slender, elevated 
below, with prominent pored, not swollen, pubescent, axillary domatia; intercostal venation 
hardly elevated; petiole 0.5—1 cm long. Inflorescences to 12 cm, terminal or in axillary 
fascicles, singly branched, branches with to 9 dense secund flowers; bracts fugaceous. 
Flowers: buds ellipsoid, to 3 x 2 mm; petals oblong, cream; stamens c. 15, anthers ellipsoid, 
connectival appendage to 2’2x the length of anther; ovary and stylopodium cylindrical, 
slightly constricted medially, style short columnar. Fruits: pedicels to 3 mm long, slender; 
calyx lobes unequal, 2 longer lobes oblong, obtuse, to 6 x 2 cm, tapering to 3 mm wide 
above the saccate base, 3 shorter ones to 0.4 x 0.3 cm, shorter than the nut. Nuts ovoid, to 
0.8 x 0.5 cm, glabrous, retaining the truncate apical stylopodium and mucronate style 
remnant. 


Vernacular names. Sabah—selangan (preferred name). Sarawak—luis somit (preferred 
name). 


Distribution. Endemic in Borneo. 


Notes. Two subspecies, subsp. andersonii and subsp. basalticola, are recognised in Sabah 
and Sarawak. 
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Key to subspecies 


Bark becoming fawn-brown, vertically cracked and oblong-flaky. Leaf blade lanceolate- 
falcate to elliptic, drying tawny with venation dark reddish brown below................4..000e+ 
subsp. andersonii 
Endemic in Sarawak and recorded from Bau, Kuching, Marudi, Serian, and Sri Aman 
districts (e.g., S 10038, S 10353, S 16182, S 22876, and S 32661). Locally frequent on 
limestone karst, at altitudes to 400 m. Not vulnerable. 
Bark coppery brown, thinly flaky. Leaf blade frequently narrowly elliptic-lanceolate, drying 
Palesoreyish: LOW he isedces caches Read ata tndiered atlases eet aieuictetes adhsletetenio ive Aides etieen ee 
subsp. basalticola P.S.Ashton 
(Latinised English, basalt (a volcanic rock), -cola = growing; growing on basalt- 
derived soil) 
Gard. Bull. Sing. 22 (1967) 273, op. cit. (1982) 426. Type: Sibat S 25005, Borneo, Sarawak, 
Tatau district, Bt. Mersing, Anap (holotype K; isotypes KEP, L). 
Endemic in Borneo; recorded in Sabah from Kinabatangan and Tawau districts (e.g., 
FMS 35387, SAN 23278 and SAN 28649), and in C Sarawak from Marudi, Miri and 
Tatau districts (e.g., S 13798, S 23481 and S 25040). Also occurring in E Kalimantan 
(e.g., bb. 13232, Kostermans 5431 and Kostermans 6006). In mixed dipterocarp forest 
on deep friable clay soils, over base-rich rocks, at altitudes to 400 m. Vulnerable. 


4. Hopea beccariana Burck Plate 3E. 
(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


Ann. Jard. Bot. Buitenz. 6 (1887) 240; Merrill, EB (1921) 401; Masamune, EPB (1942) 489; 
Symington op. cit. (1943) 122; Browne op. cit. 120; Ashton op. cit. (1964) 95, op. cit. (1968) 48, op. 
cit. (1982) 407; Meijer & Wood op. cit. 207; Burgess op. cit. 128; Anderson op. cit. (1980) 115; 
PROSEA op. cit. 244; Coode et al. (eds.) op. cit. 71; Newman et al. op. cit. 145. Type: Beccari PB 
1177, Borneo, Sarawak (holotype BO). Synonyms: Hancea beccariana (Burck) Pierre op. cit. (1891) 
t. 244; Hopea nicholsonii F.Heim op. cit. (1891) 973; Hopea intermedia King op. cit. 126, p.p.; 
Balanocarpus ovalifolius Ridl., J. Fed. Mal. Str. Mus. 10 (1920) 130, p.p. 


Canopy or shortly emergent tree, to 45 m tall, to 1.6 m diameter, with diffuse hemispherical 
crown and short stout buttresses. Bark generally becoming deeply v-section fissured, dark 
chocolate-brown. Sapwood yellowish brown; heartwood chocolate-brown, hard. Exposed 
young living parts and ovary apex caducous puberulent, more or less waxy glaucescent, 
parts otherwise glabrous. Twigs c. 1 mm diameter apically, slender. Leaves thinly 
coriaceous, drying pale yellowish brown including venation; blade broadly ovate, 5-8 x 
2.2—4.5 cm, base cuneate, frequently subequal, margin flat, apex caudate, acumen to 1.5 cm 
long; midrib slender, elevated on both surfaces; venation dryobalanoid, indistinct, hardly 
raised, drying not blackish; main lateral veins c. 8 pairs; intercostal venation obscure, 
reticulate; petiole 1.2-1.7 cm long, slender, somewhat geniculate. Inflorescences to 7 cm 
long, generally axillary, singly branched, branches with to 5 secund flowers. Flowers: buds 
small, ellipsoid, subsessile; petals linear, cream; stamens c. 15, connectival appendage c. 2x 
as long as anther; ovary and stylopodium hourglass-shaped, tapering into short style. 
Fruits: calyx lobes unequal, 2 longer lobes spatulate, obtuse, to 3.5 x 1 cm, tapering to 2 
mm above the saccate base, 3 shorter ones ovate, acute, to 0.7 cm long, shorter than nut. 
Nuts broadly ovoid, to 0.9 x 0.5 cm, with 1 mm short tapering style remnant. 
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Vernacular names. Sabah—selangan penak (preferred name). Sarawak—cengal pasir 
(preferred name). 


Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. In Sabah widespread 
and recorded from Keningau, Kinabatangan, Kota Kinabalu, Kota Merudu, Kudat, Labuk 
Sugut, Lahad Datu, Ranau, Sandakan, Semporna, Sipitang, Tawau, and Tenom districts 
(e.g., SAN 15483, SAN 18545, SAN 25334, SAN 38703, SAN 47353, and SAN 100048) and 
in Sarawak from Bintulu, Kapit, Kuching, Lawas, Limbang, Lundu, Marudi, Miri, and 
Serian districts (e.g., S 12375, S 15212, S 15786, S 25480, and S 37808). Also occurring in 
Brunei (e.g., BRUN 540, FMS 35452 and S 5830). 


Ecology. Locally frequent in mixed dipterocarp forest, on dry, usually deep and sandy soils 
on ridges. Especially in the coastal hills but occasionally at altitudes to 1200 m. Occurring 
in Lambir NP; vulnerable owing to land conversion and logging. 


Notes. The leaves closely resemble those of H. /atifolia which however retains smooth bark. 
They are distinguished when dry from those of H. dryobalanoides by their sandy buff- 
brown colour and pale lateral veins and midrib below. 


5. Hopea bracteata Burck 
(Latin, bractea = a thin metal plate; the subpersistent bracts) 


Ann. Jard. Bot. Buitenz. 6 (1887) 239; Ashton op. cit. (1964) 97, op. cit. (1968) 48, op. cit. (1978) 31, 
op. cit. (1982) 414; Meijer & Wood op. cit. 229; Anderson op. cit. (1980) 115; PROSEA op. cit. 245; 
Coode et al. (eds.) op. cit. 71. Type: Teysmann HB 8265, Borneo, W Kalimantan (holotype BO). 
Synonyms: Balanocarpus curtisii King op. cit. 158; B. bracteatus (Burck) Merr. op. cit. (1921) 407; 
Hopea minima Symington, Gard. Bull. S. S. 10 (1939) 337. 


Subcanopy, occasionally low canopy tree, to 35 m tall, to 60 cm diameter, with flying 
buttresses and stilt roots; crown frequently persistently monopodial, with somewhat pendent 
branches in juveniles. Bark smooth. Young twig, buds and petiole shortly persistently 
greyish puberulent; floral sepals fimbriate; parts otherwise glabrous. Twigs c. 0.7 mm 
diameter apically, very slender. Leaves chartaceous, drying dull greyish green; blade 
elliptic to narrowly ovate, 2.5—6 x 0.7—2 cm, base cuneate, subequal, apex acuminate, 
acumen to 1.5 cm long; midrib obscurely sunken above, slender and elevated below; 
venation subdryobalanoid; main lateral veins c. 11 pairs; intercostal venation reticulate, 
distinct below; petiole 0.2—0.4 cm long, slender. Inflorescences racemose, terminal or in 
axillary pairs, to 9 cm long, slender, remotely irregularly singly or doubly branched, 
ascending branches zigzag bearing to 5 remote flowers; bracts subpersistent; bracteoles 
deltoid, to 2 mm across, subpersistent. Flowers: buds small, broadly ovoid, subsessile; 
petals oblong, deep wine-red, strongly contorted; stamens c. 15, anthers subglobose, 
connectival appendage c. 2x as long as anther; ovary and stylopodium cylindrical, truncate, 
style short. Fruits: calyx lobes subequal, ovate, obtuse, to 0.5 x 0.5 cm, conceiling all but 
the apex of nut. Nuts ovoid, to 0.9 x 0.6 cm, with minutely truncate apex. 


Vernacular names. Sabah—selangan (preferred name). Sarawak—luis padi (preferred 
name). 
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Distribution. Peninsular Malaysia and Borneo. In Sabah known from Keningau, 
Kinabatangan, Labuk Sugut, Nabawan, Ranau, Sandakan, and Tawau districts (e.g., 
Kamaruddin KMS 3433, SAN 38944, SAN 83076, SAN 83408, SAN 128811, and SAN 
130025); locally abundant throughout Sarawak and recorded from Belaga, Bintulu, 
Kuching, Lundu, Miri, and Serian districts (e.g., S 13347, S 18305, S 27172, S 43517, and S 
49885). Also occurring in Brunei (e.g., BRUN 322, BRUN 328, BRUN 435, FMS 30618, and 
S 5713). 


Ecology. Very local but often abundant in mixed dipterocarp forest on both clay and sandy 
soils, at altitudes to 650 m. Locally common in Lambir NP but vulnerable elsewhere. 


6. Hopea bullatifolia P.S.Ashton 
(Latin, bullatus= blistered, folius = a leaf; the quilted leaf blade) 


Gard. Bull. Sing. 22 (1967) 274, op. cit. (1968) 48, op. cit. (1982) 433; Anderson op. cit. (1980) 115. 
Type: Mashor SA 522, Borneo, Sarawak, Belaga district, Sg. Danum (holotype K; isotype KEP). 


Subcanopy tree, to 20 tall, to 20 cm diameter; buttresses low, thin. Bark smooth. Young 
exposed parts including petiole and midrib below densely evenly persistently tawny 
pubescent, venation and lamina below sparsely so; parts otherwise apparently glabrous. 
Twigs c. 2 mm diameter apically. Leaves thinly coriaceous, prominently bullate between 
the intercostal veins, drying chocolate-brown and darker above, not silvery below; blade 
oblong, 16-34 x 4.5—9 cm, base markedly unequal, subcordate, apex with slender acumen 
to 1 cm long; midrib prominent on both surfaces; venation hopea-type; lateral veins 17-26 
pairs, slender but prominent below, sunken above, often anastomosing within margin; 
intercostal venation scalariform, lax, raised below, sunken above; petiole 0.3—0.6 cm long, 
stout. Inflorescence and flower unknown. Fruits subsessile; calyx lobes unequal, 2 longer 
lobes spatulate, obtuse, to 8 x 1.5 cm, tapering to 3 mm above the saccate base, 3 shorter 
ones to 1.5 cm long, lanceolate, enclosing and hiding the nut. Nuts ovoid, to 1 x 0.7 cm, 
apiculate. 


Vernacular name. Sarawak—luis melencur (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Belaga, Kapit, Lubok Antu, 
Sibu, Song, Sri Aman, and Tatau districts (e.g., S 17730, S 43453, S 45130, S 69663, and 
SFN 35726). Also occurring in S Kalimantan. 


Ecology. Rare, in mixed dipterocarp forest on low shale hills, at altitudes to 200 m. 
Probably endangered. 


7. Hopea centipeda P.S.Ashton Fig. 13. 


(Latin, centi- = hundred, pes = a foot; the stilt roots) 


Gard. Bull. Sing. 22 (1967) 274, op. cit. (1968) 48, op. cit. (1982) 423; Anderson op. cit. (1980) 115; 
Coode et al. (eds.) op. cit. 71. Type: Murthy & Ashton S 23342, Borneo, Sarawak, Marudi district, 
Ulu Dapoi, Tinjar (holotype K; isotypes KEP, L). Synonym: Hopea acuminata auct. non. Merr.: 
Ashton op. cit. (1964) 94, Coode et al. (eds.) op. cit. 71. 
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Fig. 13. Hopea centipeda. A, fruiting leafy twig: B, detail of indumentum on lower leaf surface: 
C, detail of indumentum on upper leaf surface; D, flower bud; E, open flower; F, gynoccium; 
G, adaxial view of petal with stamens: IT, abaxial view of petal; 1, adaxial view of stamens; J, 
abaxial view of stamens; K, fruit; L, partially exposed nut; M, fruit with the large calyx lobes 
removed. (A-C and K-L from SAN 124740, D-J and M from S 23342.) 


DIPTEROCARPACEAE (ASHTON) 


Canopy tree, to 30 m tall, to 60 cm diameter, often remaining monopodial with pendent 
branches and diffuse foliage; bole with abundant flying buttresses and stilt roots to 3 m; 
Sapwood soft, pale. Bark smooth. Young leaf shoots including leaf venation below and 
petiole, inflorescence and parts of flower exposed in bud persistently shortly greyish brown 
puberulent; parts otherwise glabrous. Twigs c. 1 mm diameter apically, slender. Leaves 
chartaceous, drying pale yellowish grey; blade lanceolate, 5.5-9 x 1.5—3.5 cm, base 
subequal, cuneate, apex caudate, acumen to 1.5 cm long; midrib prominent below, narrow 
and sunken above; venation hopea-type; lateral veins 7—9 pairs, prominent below, 
somewhat arched, with prominent tomentose axillary domatia; intercostal venation slender, 
subscalariform; petiole 0.4—0.7 cm long, slender. Inflorescences to 2 cm long, axillary, 
flowers dense; bracts fugaceous. Flowers: buds lanceolate, to 6 x 2 mm; petals cream to 
pink at base, oblong; stamens c. 15, anthers subglobose, connectival appendage c. 3x the 
length of anther; ovary and stylopodium pyriform, style prominent, as long as ovary and 
equal to stylopodium. Fruits: pedicel c. 1 mm long, slender; calyx lobes unequal, 2 longer 
lobes spatulate, obtuse, to 3 x 0.8 cm, tapering to 1.5 mm above the saccate base, 3 shorter 
ones ovate, to 0.4 x 0.3 cm. Nuts ovoid, to 0.4 x 0.3 cm, apiculate. 


Vernacular name. Sarawak—luis daun berbulu (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Nabawan and Tawau districts 
(e.g., SAN 62794 and SAN 124740) and in Sarawak from Belaga, Bintulu, Kapit, Marudi, 
and Miri districts (e.g., S$ 22649, S 22682, S 23010, S 23012, and S 43577). Also occurring 
in Brunei (e.g., BRUN 125, BRUN 127 and S 5750). 


Ecology. Locally common along the banks of swift-flowing rivers, on shale and silt, at 
altitudes to 300 m. Frequently flowering and fruiting. Vulnerable. 


8. Hopea cernua Teijsm. & Binn. 
(Latin, cernuus = slightly drooping; the flowers) 


Nat. Tijd. Ned. Ind. 29 (1867) 252; Merrill op. cit. (1921) 402; Masamune op. cit. 490; Ashton op. cit. 
(1968) 49, op. cit. (1978) 28, op. cit. (1982) 398; Anderson op. cit. (1980) 115; PROSEA op. cit. 245; 
Kessler & Sidiyasa op. cit. 97; Coode et al. (eds.) op. cit. 71; Newman et al. op. cit. 147. Lectotype 
(designated here): Binnendijk s.n., Sumatra (hololectotype K). Synonyms: Hancea cernua (Teijsm. & 
Binn.) Pierre op. cit. (1891) t. 244; Hopea argentea Meijer, Act. Bot. Neerl. 12 (1963) 348, Meijer & 
Wood op. cit. 207, Burgess op. cit. 128, Ashton op. cit. (1968) 47. 


Canopy tree, to 40 m tall, to 80 cm diameter, with prominent flying buttresses and stilt 
roots. Bark becoming cracked and eventually v-section fissured, chocolate-brown; inner 
bark pale brown. Leaf bud, young twig and petiole fugaceous greyish brown puberulent; 
parts otherwise glabrous. Twigs c. 1 mm diameter apically, slender. Leaves thinly 
coriaceous, often somewhat silvery lepidote below, drying greyish tawny with the veins 
often darker below; blade elliptic to ovate, 5-15 x 2—5 cm, base cuneate, unequal, margin 
frequently narrowly shallowly revolute, apex with acumen to 0.6 cm long; midrib terete 
below, slender and elevated above, not drying black; venation dryobalanoid, slender but 
generally distinctly elevated below, often with a few axillary pubescent pore-like domatia; 
main lateral veins 10-12 pairs, distinctly raised below, basal pairs short, drying blackish; 
petiole 0.7-0.9 cm long, slender. Inflorescences terminal or axillary, singly branched, to 3 
cm long. Flowers: buds spindle-shaped, to 5 x 4 mm, relatively large; petals lanceolate, 
cream; stamens 15-18, anthers subglobose, connectival appendage 2—3x the length of 
anther; ovary ovoid, without stylopodium, style columnar, c. 1'2x as long as ovary, villous 
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towards base. Fruits: pedicels c. 2 mm long; calyx lobes unequal, 2 longer lobes spatulate, 
obtuse, to 6.5 x 1.2 cm, tapering to 4 mm obove the saccate but rather broad, 0.5 x 5 mm 
base, 3 shorter ones lanceolate, to 1.5 cm long, conceiling the nut. Nuts ovoid, to 0.7 x 0.5 
cm, apiculate. 


Vernacular names. Sabah—selangan urat (preferred name). Sarawak—luis timbul 
(preferred name). 


Distribution. Sumatra and Borneo. Throughout Sabah and recorded from Kinabatangan, 
Lahad Datu, Ranau, Sandakan, Sipitang, Tawau, and Tenom districts (e.g., SAN 16367, SAN 
22090, SAN 23260, SAN 24252, SAN 35861, and SAN A 4049) and in Sarawak known from 
Bau, Bintulu, Kapit, Kuching, Lundu, Miri, and Serian districts (S 15448, S 24040, S 25647, 
S 32660, and S 60/29). Also occurring in Brunei (e.g., BRUN 2359 and BRUN 2532) and E 
Kalimantan (e.g., Kostermans 6032, Kostermans 13838, Sidiyasa 439, and Sidiyasa 539). 


Ecology. In forest on organic soils over limestone in the lowlands and in upper dipterocarp 
forest, at 1000-1650 m altitude; also on igneous rocks. Very local, vulnerable. 


9. Hopea coriacea Burck 
(Latin, coriaceus = leathery; the leaf blade) 


Ann. Jard. Bot. Buitenz. 6 (1887) 237; Merrill op. cit. (1921) 402; Masamune op. cit. 490; Ashton op. 
cit. (1978) 28, op. cit. (1982) 398; Anderson op. cit. (1980) 115; PROSEA op. cit. 260; Coode et al. 
(eds.) op. cit. 71; Newman et al. op. cit. 148. Type: Teijsmann s.n., Borneo, Kalimantan (holotype 
BO; isotype L). Synonyms: Hopea kelantanensis Symington, J. Malay. Br. Roy. As. Soc. 19 (1941) 
144; H. garangbuaya P.S.Ashton, Gard. Bull. Sing. 19 (1962) 256, op. cit. (1964) 101, op. cit. (1968) 
51. 


Large canopy or low emergent tree, to 45 m tall, to 1.5 m diameter; crown dense 
hemispherical; buttresses to 1.5 m tall, to 8 cm thick, concave or convex; stilt roots few or 
none. Bark smooth to flaky or deeply v-section fissured, greyish to chocolate-brown; inner 
bark pale brown or pink. Sapwood straw-yellow, hard; heartwood dark chocolate-brown. 
Parts glabrous but for pubescent parts of petals exposed in bud. Twigs c. 2 mm diameter 
apically, stout. Leaves thickly coriaceous, drying pale chocolate-brown below, yellowish 
brown above; blade broadly ovate or suborbicular, 11-16 x 6—10 cm, base equal, obtuse, 
margin revolute, apex acuminate, acumen to 1.2 cm long, narrow; midrib prominently terete 
below, slightly elevated though stout above; venation dryobalanoid, sharply elevated below, 
strongly arched; main lateral veins 8-11 pairs or sometimes at most 4 pairs, with short 
intermediates; intercostal venation scalariform, distinctly elevated below; petiole 2—2.5 cm 
long, stout. Inflorescences terminal or in axillary pairs, to 9 cm long, singly branched, 
branchlets bearing to 6 secund flowers. Flowers: buds ellipsoid, to 3 x 2.5 mm, large, 
distinctly pedicellate; petals lanceolate, to 1.3 cm long, cream; stamens c. 15, anthers 
oblong, connectival appendage 2—3x the length of anther, tuberculate towards base; ovary 
ovoid, style as long as ovary, columnar, setose towards base and onto ovary apex, 
stylopodium obscure. Fruits: calyx lobes unequal, 2 longer lobes to 7 x 1.5 cm, hardly 
tapering to the narrowly auriculate saccate base, 3 shorter ones ovate to lanceolate, to 2 x 
1.2 cm, conceiling the nut, similar at base. Nuts narrowly ovoid, to 1.8 x 0.9 cm, with to 2 
cm long filiform style remnant, often resinous. 


Vernacular name. Sarawak—garang buaya (preferred name). 
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Distribution. Peninsular Malaysia and Borneo. In Borneo known in Sarawak from Bintulu, 
Limbang, and Lundu districts (e.g., S 10395, S 12610, S 18340, S 18855, and S 66799). Also 
occurring in Brunei (e.g., BRUN 713, BRUN 2006A, BRUN 3347, and S 5768) and 
Kalimantan (e.g., the type, bb. 7699 and bb. 35251). 


Ecology. In mixed dipterocarp forest and along the banks of small rivers, on yellow sandy 
soils, at altitudes below 400 m. Rare and critically endangered by logging and forest 
conversion. 


10. Hopea depressinerva P.S.Ashton 


(Latin, depressus = sunken, nervus= nerve/vein; the sunken veins on leaf upper surface) 


Gard. Bull. Sing. 22 (1967) 275, op. cit. (1968) 50, op. cit. (1982) 420; Anderson op. cit. (1980) 115; 
PROSEA op. cit. 260. Type: Anderson S 15439, Borneo, Sarawak, Lundu district, Bt. Gebong 
(holotype K; isotypes KEP, L). 


Subcanopy or canopy tree, to 25 m tall, to 50 cm diameter. Bark brown, becoming cracked 
along lines of lenticels; damar exudation not conspicuous. Parts glabrescent but for densely 
buff-pubescent inflorescence and parts of flower exposed in bud. Twigs 1-2 mm diameter 
apically, slender. Leaves thinly coriaceous, wndulate, drying pale greyish brown, not pale 
lepidote below; blade lanceolate to narrowly elliptic, 5-13 x 2—5 cm, base cuneate, equal, 
apex with slender acumen to 1.5 cm long; venation hopea-type; lateral veins 6-8 pairs, 
slender but distinctly raised below, obscure and sunken above, domatia obscure or absent; 
intercostal venation densely scalariform, slender, not elevated; petiole 1.1—1.3 cm long, 
slender. Inflorescences terminal or axillary, to 7 cm long, singly branched, branchlets 
bearing to 5 secund dense flowers; bracts fugaceous. Flowers: buds ellipsoid, to 3 x 2 mm; 
petals elliptic, pink; stamens c. 10, anthers subglobose, connectival appendage c. 2x the 
length of anther; ovary and stylopodium cylindrical, truncate, style short. Mature fruits 
unknown; calyx lobes unequal, 2 larger lobes aliform. 


Distribution. Endemic in Borneo; known so far from G. Pueh and Bt. Gebong, Lundu 
district in W Sarawak (e.g., S 395, S 15516 and the type). 


Ecology. Very local, apparently uncommon in mixed dipterocarp forest on deep sandy loam 
soils over granodiorite, at altitudes to 500 m. Conservation status unknown, but likely 
vulnerable. 


11. Hopea dryobalanoides Miq. Fig. 14. 
(Greek, dryobalanoides = resembling Dryobalanops; the leaf venation) 


Fl. Ned. Ind., Suppl. (1862) 492; Symington op. cit. (1939) 345; Browne op. cit. 120; Ashton op. cit. 
(1963) 259, op. cit. (1964) 50, op. cit. (1968) 50, op. cit. (1982) 402; Meijer & Wood op. cit. 209; 
Burgess op. cit. 129; Anderson op. cit. (1980) 115; PROSEA op. cit. 246; Kessler & Sidiyasa op. cit. 
97; Coode et al. (eds.) op. cit. 71; Newman et al. op. cit. 149. Type: Teijsmann s.n., Sumatra, 
Pariaman, Padang (holotype U). Synonyms: Hancea dryobalanoides (Miq.) Pierre op. cit. t. 244; 
Hopea sarawakensis F.Heim op. cit. (1891) 971; Hopea borneensis F.Heim op. cit. (1891) 972. 


Large canopy or low emergent tree, to 45 m tall, to 1.3 m diameter; buttresses to 2 m tall, 
thin, concave, spreading; stilt roots present on young trees. Bark becoming fawn brown, 
vertically cracked and powdery thinly oblong flaky, with coxcombs of glassy dammar; inner 
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Fig. 14. Hopea dryobalaneides. A, flowering leafy twig; B, detail of venation on lower leaf 
surface; C, flower bud; D, side view of open flower; E, top view of open flower; F, adaxial 
view of petal with stamens; G, abaxial view of petal; H, adaxial view of stamens; I, abaxial 
view of stamens; J, longitudinal section of gynoecium: K, fruit; L, fruit with the large calyx 
lobes removed. (A-J from SAN 15/86, K-L from SAN /00048.) 
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bark pale brown or pink. Young parts including leaf below, petiole, inflorescence and parts 
of flower exposed in bud densely greyish brown fugaceous-puberulent. Twigs c. | mm 
diameter apically, slender, drying blackish. Leaves chartaceous or thinly coriaceous, drying 
dull leaden brown below; blade ovate-lanceolate, 5-12 x 1.5—4.5 cm, base cuneate, equal to 
subequal, apex subcaudate, acumen to 2 cm long; midrib raised and terete or sharp on both 
surfaces, more so below, drying black or not; venation dryobalanoid; main lateral veins 8— 
12 pairs, with a few short intermediates, slender but distinct and somewhat elevated below, 
arched, drying paler or darker than the blade, sometimes with a few small glabrous pore- 
like axillary domatia; petiole 0.5—-1 cm long, slender, drying blackish. Inflorescences 
terminal or in axillary pairs, lax, singly branched, branchlets to 5 cm long, bearing to 6 
flowers. Flowers: buds small, broadly ovoid; petals lanceolate, cream-yellow; stamens c. 
15, anther subglobose, connectival appendage c. 2x the length of anther; ovary ovoid, 
stylopodium obscure, style filiform, as long as ovary, villous towards base. Fruits: pedicels 
to 2 mm long; calyx lobes unequal, 2 longer lobes strongly twisted, spatulate, subacute, to 
6.5 x 1.5 cm, tapering to 5 mm above the saccate base, 3 shorter ones broadly ovate, obtuse 
or subacute, to 0.8 x 0.6 cm, shorter than the nut. Nuts broadly ovoid, to I x 0.8 cm, with to 
1.5 mm filiform style remnant. 


Vernacular names. Sabah—selangan daun kapur (preferred name). Sarawak—mata 
kucing hitam (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah widespread and recorded 
from Beaufort, Kinabatangan, Kota Kinabalu, Kudat, Labuk Sugut, Lahad Datu, Ranau, 
Semporna, Tawau, and Tenom districts (e.g., SAN 16837, SAN 19335, SAN 22654, SAN 
22849, and SAN 24514) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lawas, 
Limbang, Lundu, Miri, Serian, Sibu, and Tatau districts (e.g., S 7972, S 15249, S 22476, S 
28172, and S 43827). Also occurring in Brunei (e.g., BRUN 3376, BRUN 5230 and BRUN 
5376) and E Kalimantan (e.g., Kostermans 13518, Kostermans 13867 and Sidiyasa 707). 


Ecology. Locally abundant in mixed dipterocarp forest on clay-rich soils, especially on 
intermediate to basic igneous and volcanic rocks but also sedimentaries, at altitudes to 600 
m. Well represented in Kinabalu NP, Sepilok FR and Danum Valley Conservation Area in 
Sabah and Lambir and Mulu NPs in Sarawak; not vulnerable. 


Uses. Formerly a major source of damar mata kucing, yielding a high quality resin. 


Notes. One of the largest of the dryobalanoid Hopea species, with flaky bark and prominent 
thin buttresses. The leaf dries a distinctive greenish grey with distinct curved lateral veins, 
black drying midrib below and long black petiole (cf H. beccariana). 


12. Hopea dyeri F.Heim 
(J.T. Thiselton-Dyer, 1824-1928, a British botanist, one time Director of the Royal Botanic 
Gardens, Kew) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 972; Merrill op. cit. (1921) 402; Symington op. cit. (1939) 353; 
Masamune op. cit. 490; Browne op. cit. 120; Ashton op. cit. (1964) 99, op. cit. (1968) 50, op. cit. 
(1982) 407; Meijer & Wood op. cit. 210; Burgess op. cit. 129; Anderson op. cit. (1980) 116; PROSEA 
op. cit. 246; Coode et al. (eds.) op. cit. 71. Type: Beccari PB 2962, Borneo, Sarawak, Matang 
(holotype P). Synonym: Hopea intermedia King op. cit. 126, p.p. 
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Medium-sized canopy tree, to 40 m tall, to 65 cm diameter; crown narrowly hemispherical; 
bole frequently misshapen, with low narrow buttresses and a few stilt roots. Bark smooth, 
becoming patchily flaky, sometimes with yellowish dammar exudations; inner bark pale 
brown or pink. Sapwood yellowish. Bud, stipules, inflorescence, outside of petals and 
domatia sparsely or densely greyish brown puberulent; twig, petiole and parts of calyx 
exposed in bud caducously so. Twigs c. 1 mm diameter apically, slender, much-branched. 
Leaves coriaceous, frequently lepidote below, drying greyish brown; blade ovate- 
lanceolate, 2.7—7 x 1.2—2.5 cm, base unequal, cuneate, margin often slightly revolute, apex 
caudate, acumen to 1.5 cm long; midrib terete and raised on both surfaces, more so above, 
not drying black; venation dryobalanoid; main lateral veins 8-12 pairs with many 
intermediates, distinct and somewhat elevated below, the longest subequal, basal pairs 
short; petiole 0.5—0.8 cm long, slender. Inflorescences terminal or axillary, to 3 cm long, 
singly or doubly shortly branched, branchlets bearing to 4 flowers. Flowers: buds small, 
ovoid; petals narrowly lanceolate, cream; stamens c. 15, anthers subglobose, connectival 
appendage c. 3x the length of anther; ovary and stylopodium pyriform, villous towards apex, 
style short. Fruits: calyx lobes unequal, 2 longer lobes spatulate, narrowly obtuse, to 2.5 x 1 
cm, tapering to 2.5 mm above the saccate base, 3 shorter ones ovate, acute to subacuminate, 
to 0.7 x 0.4 cm, shorter than the nut. Nuts ovoid, to 0.9 x 0.4 cm, with vestigial stylopodium 
and subacute style remnant. 


Vernacular names. Sabah—selangan daun halus (preferred name). Sarawak—luis palit 
(preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Sabah recorded from Keningau, Labuk 
Sugut, Ranau, Sandakan, Sipitang, and Tawau districts (e.g., SAN 19452, SAN 21506, SAN 
41082, SAN 66241, and SAN 99285) and in Sarawak from Bintulu, Kapit, Kuching, Lawas, 
Lubok Antu, Miri, Samarahan, and Serian districts (e.g., S 15219, S 23962, S 24655, S 
41114, and S 69631). Also occurring in Brunei (e.g., BRUN 876, BRUN 3068 and BRUN 
3180) and C and E Kalimantan (e.g., bb. 24781 and Ridsdale PBU 593). 


Ecology. Locally common in mixed dipterocarp forest on sandy and sandy clay soils, on 
low hills and along sandstone ridges, occasionally at altitudes to 1000 m but usually lower. 
Occurring in Kubah NP, Sarawak; regeneration abundant; probably not vulnerable. 


Notes. This species one of a group of small-leaved and small-fruited dryobalanoid-veined 
Hopea species, also notebly including H. ferruginea, H. micrantha and H. vesquei, which 
can be difficult to identify on field characters alone. The leaf of H. micrantha is obtuse at 
base, but that of the others is cuneate, and the leaf dries pink not coppery brown. The twigs 
and petioles of H. vesquei are densely persistently puberulent, but the leaf is shorter and 
broader with unequal base, and more coriaceous than the other species. Variability in leaf 
size and texture of H. dyeri as recognised here suggests that fertile material of H. vesquei 
may yet to be found east of Batang Lupar (Sarawak). 


13. Hopea enicosanthoides P.S.Ashton 
(Greek, resembling Enicosanthum, Annonaceae; the leaf) 


Gard. Bull. Sing. 22 (1967) 276, op. cit. (1968) 50, op. cit. (1982) 436; Anderson op. cit. (1980) 116. 
Type: Ashton S 18116, Borneo, Sarawak, Bintulu district, Ulu Labang (holotype K; isotypes KEP, L). 
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Small tree, to 18 m tall, to 20 cm diameter; crown monopodial, with pendent branches and 
leaves; buttresses low, thin; stilt roots few. Bark smooth. Young parts including petiole and 
base of midrib above more or less caducous tawny pubescent. Twigs c. 3 mm diameter 
apically, often somewhat compressed, ribbed below the petiole insertion. Leaves thinly 
coriaceous, somewhat convex between the veins above, drying greenish to rust-brown; 
blade very large, oblong, 27-46 x 8-15 cm, base unequal, cordate, apex with slender 
acumen to 2.5 cm long; midrib evident but furrowed above, prominent below; venation 
hopea-type; lateral veins 16-30 pairs, slender but prominent below; intercostal venation 
densely scalariform, evident but unraised below; petiole 0.5—0.8 cm long, stout. 
Inflorescences in axillary pairs or ramiflorous, slender, lax, to 12 cm long, singly 
branched, branchlets bearing to 5 flowers. Flowers: unknown. Fruits subsessile; calyx 
lobes unequal, 2 longer lobes broadly spatulate, obtuse, to 13 <x 3 cm, tapering to 6 mm 
above the saccate base, 3 shorter ones lanceolate, acute, to 2 cm long, similar at base, 
conceiling the nut. Nuts ovoid, to 1 x 0.6 cm, with 2 mm long filiform style remnant. 


Vernacular name. Sarawak—luis selukai (preferred name). 


Distribution. Endemic in Borneo and known only from Bintulu, Kapit and Miri districts in 
Sarawak (e.g., S 1467, S 1470, S 13200, S 18304, S 37686, and S 69631). 


Ecology. On the banks of sluggish eutrophic rivers and moist slopes by streams, at altitudes 
below 100 m, locally abundant; but killed by prolonged immersion in turbid water. Probably 
endangered. 


14. Hopea ferruginea Parijs 
(Latin, ferrugineus = rust-coloured; the indumentum) 


In Fedde, Rep. 33 (1933) 243; Symington op. cit. (1939) 349, op. cit. (1943) 125; Masamune op. cit. 
490; Meijer & Wood op. cit. 211; Burgess op. cit. 129; Ashton op. cit. (1982) 404; PROSEA op. cit. 
247; Coode et al. (eds.) op. cit. 71. Type: bb. 14459, Sumatra, Jambi (holotype BO; isotype L). 


Medium-sized canopy tree, to 40 m tall, to 70 cm diameter, with thin buttresses and stilt 
roots. Bark smooth, becoming thinly flaky, with clear globular dammar exudations; inner 
bark pale brown or pink. Young twigs, petiole, midrib above, inflorescence, and parts of 
flower exposed in bud sparsely but persistently greyish to rust-brown puberulent, or 
glabrescent. Twigs c. 1 mm diameter apically, slender, blackish. Leaves thinly coriaceous, 
drying greyish brown; blade narrowly ovate-lanceolate, 4.5-7.5 x 1.5—4 cm, base cuneate, 
unequal, shortly decurrent, apex caudate, acumen to 1.5 cm long; midrib terete, slender, 
elevated on both surfaces, not drying black; venation dryobalanoid; main lateral veins c. 14 
pairs, basal pairs short, with many subequal intermediates, somewhat raised below, with 
prominent axillary domatia in juveniles; petiole 0.6—1 cm long, slender. Inflorescences 
axillary, to 2 cm long, with short branchlets bearing to 4 secund flowers. Flowers: buds 
ellipsoid, to 3 x 2 mm; petals lanceolate, pale yellow; stamens c. 15, anther subglobose, 
connectival appendage c. 2x the length of anther; ovary ovoid, stylopodium obscure, style 
columnar, as long as ovary, villous towards base or glabrous. Fruits: pedicels to 2 mm 
long, very slender; calyx lobes unequal, 2 longer lobes spatulate, narrowly obtuse, to 3 x 
0.5 cm, tapering to 1.5 mm above the saccate base, 3 shorter ones ovate-acuminate, to 0.8 x 
0.4 cm, closely clasping and conceiling the ripe nut. Nuts ovoid, to 0.7 x 0.4 cm, apiculate. 


Vernacular name. Sabah—selangan mata kucing (preferred name). 
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Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo common and 
widespread. In Sabah recorded from Kinabatangan, Kota Belud, Kudat, Lahad Datu, 
Sandakan, Sipitang, and Tawau districts (e.g., SAN 15358, SAN 19380, SAN 26590, and 
SAN 67737) and in Sarawak from Lawas, Limbang and Miri districts (e.g., Nooteboom 
2332, S 31527 and S 39619). Also occurring in Brunei (e.g., BRUN 3375) and E Kalimantan 
(e.g., bb. 14974). 


Ecology. In mixed dipterocarp forest on clay-rich soils and along ridges in upper 
dipterocarp forest, at altitudes to 750 m. Locally common and occurring in Kinabalu NP, but 
vulnerable. 


Notes. Sterile specimens of this species is not easily distinguishable from those of H. dyerii 
(see there). 


15. Hopea fluvialis P.S.Ashton 


(Latin, fluviatilis = pertaining to rivers; the natural habitat) 


Gard. Bull. Sing. 19 (1962) 254, op. cit. (1964) 100, op. cit. (1968) 51, op. cit. (1982) 399; Anderson 
op. cit. (1980) 116; PROSEA op. cit. 247; Coode et al. (eds.) op. cit. 71. Type: Flemmich FMS 34523, 
Brunei, Belait district, Sg. Melayan (holotype KEP). 


Medium-sized leaning riverbank tree, to 25 m tall, to 80 cm diameter, with or without low 
buttresses and stilt roots. Bark smooth; inner bark pale brown or pink. Sapwood whitish, 
relatively soft. Young parts shortly densely greyish brown puberulent; indumentum 
persistent on twig, bud, stipule, inflorescence and petiole, caducous elsewhere. Twigs c. 1.5 
mm diameter apically. Leaves chartaceous to thinly coriaceous, drying greyish brown; 
blade ovate-lanceolate, somewhat falcate, 7-12 x 2.8-4.8 cm, base unequal, cuneate, 
margin not revolute, apex subcaudate, acumen to 1.5 cm long; midrib stout, terete, hardly 
raised below, more prominently so above, not drying black; venation dryobalanoid; main 
lateral veins c. 10 pairs with many long intermediates, the basal pair extending to one third 
the length of the blade margin; intercostal venation evident below, reticulate; petiole 0.7—1 
cm long. Inflorescences in axillary clusters of 3, or rarely terminal, to 6 cm long, singly or 
doubly branched, branchlets bearing to 7 secund flowers. Flowers: buds to 5 x 3 mm; petals 
lanceolate, cream; stamens c. 15, anthers subglobose, connectival appendage c. 2x the 
length of anther; ovary ovoid, stylopodium obscure, style columnar tapering, as long as 
ovary. Fruits erect; pedicels to 2 mm long, slender; calyx lobes unequal, 2 longer lobes 
broadly spatulate, obtuse, to 5 x 1 cm, subauriculate and hardly tapering into the saccate 
base, 3 shorter ones unequal, lanceolate, acute, 1—2.5 cm long and conceiling the nut. Nuts 
narrowly ovoid, to 1.1 x 0.6 cm, tapering to a short apiculus. 


Vernacular name. Sarawak—luis air (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan, Labuk Sugut and 
Sandakan districts (e.g., SAN 37886, SAN 94100 and SAN 99580) and in Sarawak from 
Belaga, Bintulu, Kapit, Lawas, Marudi, Miri, and Tatau districts (e.g., S 3433, S 15577, S 
23489, S 25024, and S 41429). Also occurring in Brunei (e.g., BRUN 3394, BRUN 5668, 
FMS 34492, Forman 1165, and Prance 30711) and Kalimantan (e.g., bb. 20448). 


Ecology. Locally common in forest on clay-rich river banks, both fast and sluggish, at 
altitudes to 200 m. Fruiting frequently. Common in Mulu NP; probably not vulnerable. 
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16. Hopea griffithii Kurz 
(W. Griffith, 1810-1845, surgeon in the British East India Company at Malacca, Peninsular 
Malaysia) 


J. As. Soc. Beng. 42, 2 (1873) 60; Symington op. cit. (1939) 343, op. cit. (1943) 127; Ashton op. cit. 
(1968) 51, op. cit. (1982) 406; Anderson op. cit. (1980) 116; PROSEA op. cit. 248; Coode et al. (eds.) 
op. cit. 72; Newman et al. op. cit. 150. Type: Griffith 717, Myanmar, Mergui, Tennaserim (holotype 
CAL; isotype K). Synonym: Hancea griffithii (Kurz) Pierre op. cit. t. 248. 


Canopy tree, to 40 m tall, to 60 cm diameter, with even hemispherical crown and thin, flying 
buttresses and stilt roots to 1 m tall. Bark smooth becoming cracked in older trees. Parts 
glabrous but for pubescent parts of petals exposed in bud. Twigs c. 1 mm diameter apically, 
slender, much-branched. Leaves coriaceous, shiny and drying purplish brown above, tawny 
brown below; blade ovate to lanceolate, 4-9 x 1.7—4.5 cm, base cuneate, margin frequently 
subrevolute, apex subcaudate, acumen to 1.5 cm long; midrib obscure, sunken above, 
prominent below; venation dryobalanoid, with the veins hardly evident; main lateral veins 
c. 9 pairs, with shorter intermediates, without domatia; intercostal venation obscure, 
reticulate; petiole 0.8—1.5 cm long, slender. Inflorescences terminal or axillary, to 2.5 cm 
long, singly branched, branchlets bearing to 5 secund flowers. Flowers: buds ellipsoid, to 2 
mm long; petals lanceolate, dark red; stamens c. 15, anthers broadly ellipsoid, connectival 
appendage c. 2x the length of anther; ovary and stylopodium stoutly pyriform, papillose 
towards apex, tapering abruptly to the short columnar style. Fruits: pedicels c. 1 mm long; 
calyx lobes unequal, 2 longer lobes spatulate, obtuse, to 3 x 0.5 cm, tapering to 2 mm above 
the saccate base; 3 shorter ones linear, to 0.8 x 0.1 cm. Nuts ovoid, to 0.7 x 0.5 cm, 
apiculate. 


Vernacular name. Sarawak—luis jantan (preferred name). 


Distribution. Peninsular Myanmar, Peninsular Thailand, Peninsular Malaysia, and Borneo. 
In Borneo, rare in Sabah and known from Kota Marudu and Ranau districts (e.g., SAN 
25334 and SAN 100048) but widespread in Sarawak with most records in the west, from 
Kapit, Kuching, Lundu, Serian, and Simunjan districts (e.g., S 9338, S 10052, S 22267, S 
32534, and S 37154). Also occurring in Brunei (e.g., BRUN 786, BRUN 3362 and BRUN 
5249) and W Kutei in NE Kalimantan (e.g., bb. 8205, bb. 20133 and Hallier 2225). 


Ecology. In mixed dipterocarp forests on leached yellow clay soils, at altitudes to 500 m. 
Locally common. Vulnerable. 


17. Hopea kerangasensis P.S.Ashton 
(from Iban word—kerangas = a type of soil not suitable for cultivating rice; the natural 
habitat) 


Gard. Bull. Sing. 22 (1967) 277, op. cit. (1968) 52, op. cit. (1982) 401; Anderson op. cit. (1980) 116. 
Type: Yakup S 8944, Borneo, Sarawak, Kuching district, Semengoh FR (holotype K; isotype L). 
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Subcanopy or small canopy tree, to 30 m tall, to 35 cm diameter; crown diffuse, at first 
remaining monopodial; buttresses, flying buttresses and a few stilt roots to 1 m tall. Bark 
smooth. Twig, petiole, midrib above, domatia below, bud, and inflorescence more or less 
densely persistently tawny puberulent, more or less caducous. Twigs c. 0.5 mm diameter 
apically, very slender. Leaves chartaceous, drying purplish brown above, deep tawny 
below; blade ovate, 1.5-4.5 x 1-3 cm, base broadly cuneate, apex caudate, acumen to 1 cm 
long; midrib shallowly sunken above, slender but prominent below; venation dryobalanoid; 
main lateral veins c. 6 pairs with short intermediates, slightly sunken above, slender but 
distinctly raised below, with prominent pubescent domatia; intercostal venation obscure, 
reticulate; petiole 0.3-0.5 cm long, slender. Inflorescences axillary, to 1.2 cm long, singly 
branched, branchlets bearing to 3 distichous flowers. Flowers: buds ovoid, to 1.5 x 1 mm; 
petals lanceolate, cream; stamens c. 15, anthers subglobose, connectival appendage 2—3x the 
length of anther; ovary ovoid, stylopodium obscure, style columnar, tapering, as long as 
ovary. Fruits: pedicels c. 1 mm long; calyx lobes subequal, ovate, to 0.6 x 0.5 cm, acute, 
saccate, appressed against the nut. Nuts exposed above calyx towards apex, ovoid, to 0.8 x 
0.5 cm, subacute. 


Vernacular name. Sarawak—luis kerangas (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah recorded from Bt. Tawai, 
Kinabatangan district (e.g., SAN 39349) and in Sarawak from Bau, Kuching, Lundu, and 
Simunjan districts (e.g., S 2274, S 14926, S 15530, S 21299, and S 29030). Also occurring in 
C Kalimantan (e.g., bb. 14959 and bb. 16033). 


Ecology. Locally abundant in mixed dipterocarp forest on leached clay-rich soils and in 
kerangas on podsols, at altitudes below 300 m. Endangered. 


18. Hopea latifolia Symington 


(Latin, /atus = wide, folius = leaf; with broad leaves) 


Gard. Bull. S. S. 10 (1939) 360, op. cit. (1943) 131; Ashton op. cit. (1964) 102, op. cit. (1968) 52, op. 
cit. (1982) 404; Anderson op. cit. (1980) 116; PROSEA op. cit. 249. Type: Mohamad FMS 8149, 
Peninsular Malaysia, Pahang, Kuantan, Telok Siseh (holotype KEP). 


Main canopy tree, to 40 m tall, to 70 cm diameter, with small thin buttresses and stilt roots. 
Bark smooth; inner bark pale brown or pink. Twigs c. 1 mm diameter apically, slender, 
glabrescent. Leaves thinly coriaceous, drying pale brown including venation; blade ovate, 
5-8 x 2.2-4.5 cm, base cuneate, frequently subequal, margin not revolute, apex caudate, 
acumen to 1.5 cm long; midrib slender, terete, elevated on both surfaces; venation 
dryobalanoid, veins indistinct and hardly raised, drying not blackish; main lateral veins c. 8 
pairs; intercostal venation obscure, reticulate; petiole 1.2—1.7 cm long, slender, somewhat 
geniculate. Inflorescences axillary or rarely terminal, greyish caducous puberulent, to 4 cm 
long, singly or doubly branched, branchlets bearing to 5 distichous flowers. Flowers: buds 
small, ovoid; petals ovate, cream; stamens c. 15, anthers globose, connectival appendage as 
long as anther; ovary ovoid, stylopodium obscure, style columnar, villous towards base, as 
long as ovary. Fruits subsessile; calyx lobes unequal, 2 longer lobes spatulate, to 6 x 1.4 
cm, narrowly obtuse, tapering to 3 mm above the saccate base, 3 shorter ones ovate, acute, 
to 0.9 x 0.7 cm, hardly conceiling the nut. Nuts broadly ovoid, to 0.8 x 0.7 cm, with c. 2 
mm long filiform style remnant. 
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Vernacular name. Sarawak—luis daun bulat (preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Borneo known in Sabah from Labuk 
Sugut district (e.g., SAN 90497) and in Sarawak from Kuching, Serian and Tatau districts 
(e.g., S 7614, S 9340, S 16631, S 44906, and S 64962). Also occurring in Brunei (e.g., 
BRUN 3179 and BRUN 3338) and E Kalimantan (e.g., Kostermans 6752). 


Ecology. Locally common in mixed dipterocarp forest on leached sandy clay soils, on low 
hills at altitudes to 400 m. Well represented in Bako NP but elsewhere vulnerable. 


Notes. For differences from H. beccariana see there. 


19. Hopea longirostrata P.S.Ashton 
(Latin, /ongus = long, rostratus = beaked; the tapering fruit base and long pedicel) 


Gard. Bull. Sing. 22 (1967) 277, op. cit. (1968) 52, op. cit. (1982) 399; Anderson op. cit. (1980) 116. 
Type: Ashton S 17742, Borneo, Sarawak, Belaga district, Ulu Belaga (holotype K; isotypes KEP, L). 


Subcanopy tree, to 14 m tall; buttresses thin, low. Bark smooth, becoming patchily thinly 
flaky; inner bark pale brown. All parts glabrous. Twigs c. 2 mm diameter apically. Leaves 
coriaceous, drying greyish brown; blade ovate-elliptic, 7-9 x 3—5 cm, base obtuse, margin 
not revolute, apex subcaudate, acumen to 1.5 cm long; midrib slender but prominent above, 
sharply elevated below, tending to dry black; venation dryobalanoid, unraised and more or 
less obscure, arched; main lateral veins c. 12 pairs, with subequal intermediates; petiole 
0.7-1 cm long, slender, geniculate, drying black. Flowers unknown. Infructescences 
terminal or in axillary clusters of 3, to 4 cm long, singly branched, branchlets bearing to 5 
secund fruits. Fruits: base tapering; pedicels to 7 mm long; calyx lobes unequal, 2 longer 
lobes spatulate, to 2.4 x 0.6 cm, tapering to 3 mm and ending abruptly in a small incrassate 
central tubercle, 3 shorter ones linear to spatulate, to 1.5 cm long, similar at base, 
conceiling the nut. Nuts ovoid, to 0.6 x 0.4 cm, with to 2 mm long slender style remnant. 


Distribution. Endemic in Borneo and confined to Ulu Tubau, Bintulu district and Ulu 
Belaga, Belaga district in Sarawak (e.g., S 7819/ and the type). 


Ecology. Rare and endangered, in small groups in mixed dipterocarp forest on clay-rich 
soils, at c. 300 m altitude. 


20. Hopea megacarpa P.S.Ashton 
(Greek, mega = huge, karpos = fruit; the large nut) 


Gard. Bull. Sing. 22 (1967) 278, op. cit. (1968) 53, op. cit. (1982) 426; Anderson op. cit. (1980) 116. 


Type: Daud & Tachun SFN 35625, Borneo, Sarawak, Kapit district, Nanga Pelagus (holotype K; 
isotype KEP). 
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Subcanopy tree, to 15 m tall, to 20 cm diameter. Bark smooth; inner bark yellowish brown. 
Young twig, petiole and venation below sparsely caducous puberulent; leaf bud persistently 
so; parts otherwise glabrous. Twigs c. 1 mm diameter apically, slender, sparingly branched, 
dark brown. Leaves thinly coriaceous, undulate, drying pale brown; blade narrowly ovate- 
lanceolate, 6-12 x 1.5—5 cm, base equal, cuneate, apex caudate, acumen to 2 cm long, 
slender; midrib prominent and terete below, flat to somewhat raised and slender above; 
venation hopea-type; lateral veins 6—7 pairs, slender, raised below, ascending and arched; 
domatia not prominently swollen; intercostal venation densely scalariform, slender and 
unraised; petiole c. 0.6 cm long, slender. Inflorescences axillary, lax, to 3 cm long, singly 
branched, branchlets bearing to 3 dense flowers; bracts fugaceous. Flowers: buds 
subglobose, to 4 x 3 mm; petals elliptic-oblong, pale pink; stamens c. 15, anthers oblong, 
connectival appendage c. 3x the length of anther; ovary and stylopodium cylindrical, 
subtruncate, style short. Fruits: pedicels c. 3 mm long, broadening into receptacle; calyx 
lobes unequal, 2 longer lobes narrowly spatulate, acute, to 10 x 1.3 cm, tapering to c. 5 mm 
above the subauriculate saccate base, 3 shorter ones ovate, to 2 x 0.9 cm, similarly 
subauriculate, conceiling the nut. Nuts ovoid, to 1.2 x 1 cm, with mucronate minutely 
truncate apex. 


Distribution. Endemic in Borneo. Known in Sarawak only from Kapit district (e.g., S 639, 
S 14743, S 29085, S 29490, and S 41546). Also occurring in SE Kalimantan (e.g., Suzuki K 
9754). 


Ecology. Locally gregarious understorey trees of mixed dipterocarp forest on sandy clay 
soils, at altitudes below 500 m. Vulnerable, probably endangered. 


21. Hopea mengerawan Miq. 
(Sumatran vernacular name) 


Fl. Ned. Ind., Suppl. (1862) 491; Ridley op. cit. (1922) 238; Foxworthy op. cit. 137; Symington op. 
cit. (1939) 361, op. cit. (1943) 132; Ashton op. cit. (1968) 53, op. cit. (1982) 400; Anderson op. cit. 
(1980) 116; PROSEA op. cit. 249; Kessler & Sidiyasa op. cit. 98; Newman et al. op. cit. 151. Type: 
Teijsmann s.n. (= U sub. No. 035930), Sumatra, Palembang, Muara Enim (holotype U; isotypes BO, 
L). Synonym: Hancea mengerawan (Miq.) Pierre op. cit. t. 243. 


Large main canopy or low emergent tree, to 45 m tall, to 1 m diameter; crown 
hemispherical; buttresses to 5 cm thick, flying buttresses to 1.5 m tall; stilt roots sometimes 
present. Bark becoming deeply narrowly yv-section fissured, dark chocolate-brown and 
grey-mottled. Sapwood honey-yellow, hard; heartwood dark brown. Twig, petiole and leaf 
below caducous lepidote; parts of petal exposed in bud sericeous; parts otherwise glabrous. 
Twigs c. 2 mm diameter apically. Leaves coriaceous, drying warm chocolate-brown below, 
golden-brown above; blade oblong-lanceolate, 6-12 x 2.5—5 cm, base cuneate, apex with 
tapering acumen to 1.5 cm long; midrib stout, prominent on both surfaces; venation 
dryobalanoid, veins evident but hardly elevated below, drying not blackish; main lateral 
veins c. 14 pairs, with many short to subequal intermediates; petiole 0.9-1.1 cm long, stout. 
Inflorescences terminal or axillary, stout, to 3 cm long, singly branched, branchlets bearing 
to 6 secund flowers. Flowers: buds ovoid, to 3 x 2 mm; petals oblong-lanceolate, pale 
yellow; stamens c. 15, anthers subglobose, connectival appendage 2—3x the length of anther; 
ovary ovoid, stylopodium obscure, style columnar, villous in basal half, c. 2x the length of 
ovary. Fruits: pedicels c. 2 mm long; calyx lobes unequal, 2 longer lobes narrowly 
spatulate, narrowly obtuse, to 7 x 1.2 cm, tapering to c. 3 mm above the saccate base, 3 
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shorter ones ovate, acute, to 0.6 x 0.5 cm, appressed to but not conceiling the nut apex. 
Nuts narrowly ovoid, to 1 x 0.5 cm, with prominent terminal filiform style remnant. 


Distribution. Sumatra, Peninsular Malaysia, Singapore, and Borneo. In Sabah recorded 
from Lahad Datu, Sandakan and Tawau districts (e.g., SAN 16981, SAN 23267, SAN 32508, 
and SAN 39302) and in Sarawak from Bintulu and Mukah districts (e.g., S 15577 and S 
23247). Also occurring in W, E and S Kalimantan (e.g., bb. 24523, Kostermans 6657, 
Kostermans 6745, Kostermans 12513, and Sidiyasa 605). 


Ecology. In mixed dipterocarp forest near the base of low hills, on sandy soils often with 
impeded drainage, at altitudes below 200 m. Inexplicably rare and critically endangered 
throughout Borneo, with records based on few collections from isolated localities. 


22. Hopea mesuoides P.S.Ashton 


(Latin = resembling Mesua, Guttiferae) 


Gard. Bull. Sing. 22 (1967) 279, op. cit. (1968) 54, op. cit. (1982) 413; Anderson op. cit. (1980) 116; 
Coode et al. (eds.) op. cit. 72. Type: Jlias S 15551, Borneo, Sarawak, Bintulu district, Segan FR 
(holotype K; isotypes KEP, L). Synonym: Hopea subalata auct. non Symington: Ashton op. cit. 
(1964) 110. 


Subcanopy to low canopy tree, to 30 m tall, to 50 cm diameter, with persistently 
monopodial diffuse crown and pendent branches; buttresses thin and low, flying buttresses 
and stilt roots present. Bark smooth. Leaf bud, flower parts exposed in bud and stipule pale 
yellowish brown puberulent, indumentum persistent except on calyx; other parts glabrous. 
Twigs c. 1.5 cm diameter apically, slender, sparingly branched. Leaves coriaceous, drying 
pale chocolate-brown below, yellowish brown above; blade ovate-lanceolate, 8-14 x 2.5—5 
cm, base obtuse, equal, margin more or less narrowly revolute, apex caudate, acumen to 1.5 
cm long; midrib slender but prominent below, obscure and sunken above; venation 
subdryobalanoid; main lateral veins c. 11 pairs, slender and distinctly raised below, arched, 
with short intermediates; intercostal venation evident below, reticulate; petiole 0.7—1 cm 
long, slender. Inflorescences axillary, slender, to 4 cm long, lax, singly branched; bracts c. 
1 mm long, subpersistent. Flowers: buds small, ovoid; petals oblong, dark red; stamens c. 
15, anthers subglobose, connectival appendage 2-3x the length of anther; ovary and 
stylopodium cylindrical, truncate, papillose at apex, style short. Fruits: pedicels c. 1 mm 
long; base impressed; calyx lobes subequal, ovate, chartaceous, erose near the subacute 
apex, to 1.4 x 1.2 cm, appressed to the nut. Nuts subglobose, apex protruding above calyx, 
crowned by persistent truncate stylopodium. 


Distribution. Endemic in Borneo. Recorded in Sarawak from Bintulu, Limbang, Marudi, 
Miri, and Tatau districts (e.g., S 11247, S 25058, S 27123, S 31839, and S 32314) and in 
Brunei from Amo, Belait and Tutong districts (e.g., BRUN 879, BRUN 5674 and FMS 
34451), 


Ecology. In mixed dipterocarp forest on yellow sandy clay soil and kerangas forest on 


podsols, on low hillslopes, at altitudes to 200 m. Locally abundant, forming dense groups 
with abundant juveniles. Vulnerable owing to its accessable habitat. 
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23. Hopea micrantha Hook.f 


(Greek, mikro- = small, anthos = a flower; with small flowers) 


Trans. Linn. Soc. 23 (1860) 161; Merrill op. cit. (1921) 402; Symington op. cit. (1939) 355; 
Masamune op. cit. 490; Browne op. cit. 121, p.p.; Ashton op. cit. (1964) 103, op. cit. (1968) 54, op. 
cit. (1982) 401; Meijer & Wood op. cit. 213; Burgess op. cit. 129; Anderson op. cit. (1980) 116; 
Coode et al. (eds.) op. cit. 72. Lectotype (Symington, 1939): Motley 215, Borneo, Labuan 
(hololectotype K). Synonym: Hancea micrantha (Hook.f) Pierre op. cit. t. 243. 


Canopy tree, to 30 m tall, to 30 cm diameter, rarely to 40 m tall, to 80 cm diameter; 
buttresses small, narrow; stilt roots many. Bark smooth; inner bark pale brown or pink. 
Young parts, leaf blade excepted, pale brown fugaceous puberulent. Twigs c. 1 mm 
diameter apically, slender. Leaves thinly coriaceous, drying reddish brown below with the 
midrib darker, greyish brown above; blade oblong-lanceolate, 6-8 x 2.5—3 cm, base equal, 
obtuse, apex caudate, acumen to 1.5 cm long; midrib evident, slightly raised above, terete 
and prominent below, not drying black; venation dryobalanoid, hardly raised below; main 
lateral veins c. 14 pairs, with shorter intermediates, arched; petiole 0.7—1 cm long, slender. 
Inflorescences terminal or axillary, to 1 cm long, singly branched, branchlets bearing to 5 
secund flowers. Flowers: buds small, ovoid; petals linear, pale pink; stamens c. 15, anthers 
broadly oblong, connectival appendage c. 1x the length of anther; ovary ovoid, 
stylopodium obscure, style columnar, c. 12x the length of ovary. Fruits subsessile; calyx 
lobes unequal, 2 longer lobes spatulate, obtuse, to 5 x 1.2 cm, tapering to 2 mm above the 
saccate base, 3 shorter ones broadly ovate to suborbicular, subacute or obtuse, to 0.5 x 0.5 
cm, shorter than the nut. Nuts ovoid, to 1 x 0.6 cm, with slender style remnant to 1.5 mm 
long. 


Vernacular names. Sabah—selangan lunas (preferred name). Sarawak—luis kerangas 
(preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Sipitang district (e.g., SAN 16264), 
formerly also in Labuan (e.g., the type); and in Sarawak from Bintulu, Limbang, and Marudi 
districts (e.g., S 951, S 1113, S 8267, and S 15893). Also occurring in Brunei (e.g., BRUN 
512, BRUN 5526 and Kirkup DK 748). 


Ecology. Very local, but there common, in kerangas forest on podsols, at altitudes below 
100 m. Critically endangered. 


24. Hopea montana Symington 


(Latin, montanus = growing on mountains; the natural habitat) 


J. Mal. Br. Roy. As. Soc. 19, 2 (1941) 141, op. cit. (1943) 133; Meijer & Wood op. cit. 214; Burgess 
op. cit. 129, 136; Ashton op. cit. (1982) 413; PROSEA op. cit. 250. Type: Symington FMS 32257, 
Peninsular Malaysia, Perak, G. Korbu (holotype KEP). 


Subcanopy or canopy tree, to 35 m tall, to 1 m diameter; bole often crooked; buttresses thin, 
flying buttresses and stilt roots present. Bark smooth or patchily cracked. Parts entirely 
glabrous. Twigs c. 1 mm diameter apically, slender, blackish. Leaves thinly coriaceous, 
drying pale chocolate-brown; blade ovate-lanceolate, 6.5—9 x 2.2-4 cm, base equal, 
abruptly cuneate, apex cuspidate, acumen to 1 cm long; midrib obscure, sunken above, 
slender but raised below as also the veins; venation subdryobalanoid; main lateral veins c. 
14 pairs, with many short intermediates; intercostal venation obscure; petiole 0.9-1.1 cm 
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long, slender. Inflorescences terminal or axillary, to 2 cm long, lax, slender, hardly 
branched, with small deltoid subpersistent bracts. Flowers (mature) unknown. Fruits: 
pedicels c. 2 mm long, expanding into receptacle; calyx lobes unequal, 2 longer lobes 
spatulate, subacute, to 5 x 1.2 cm, tapering to 2 mm above the saccate thickened base, 3 
shorter ones ovate to lanceolate, to 1 x 0.3 cm, conceiling the nut. Nuts ovoid, to 0.7 x 0.5 
cm, with minutely truncate apex bearing a central apiculus. 


Vernacular name. Sabah—selangan bukit (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, recorded in Sabah from 
Kota Belud, Sipitang and Tambunan districts (e.g., KEP 80317, SAN 16280, SAN 17002, 
and SAN 40258). 


Ecology. Rare but locally frequent in upper dipterocarp forest on hillslopes on clay-rich 
soils, at 900-1200 m altitude. Probably vulnerable as the habitat is mostly outside the 
National Park boundary. 


25. Hopea nervosa King 
(Latin, nervosus = bearing nerves; the many prominent leaf lateral veins) 


J. As. Soc. Beng. 62, 2 (1893) 124; Ridley op. cit. (1922) 236; Foxworthy op. cit. 129; Symington op. 
cit. (1943) 185; Ashton op. cit. (1964) 104, op. cit. (1968) 54, op. cit. (1982) 410; Meijer & Wood op. 
cit. 215; Burgess op. cit. 129; Anderson op. cit. (1980) 116; PROSEA op. cit. 250; Coode et al. (eds.) 
op. cit. 72. Type: King’s Collector 3690, Peninsular Malaysia, Perak, Larut (holotype CAL; isotype 
K). 


Medium-sized subcanopy or low canopy tree, to 30 m tall, to 1 m diameter; buttresses thin, 
flying buttresses to 2 m tall; stilt roots present. Bark smooth, greyish brown. Sapwood pale, 
soft. Young parts including midrib throughout caducously greyish puberulent. Twigs c. 1 
mm diameter apically, slender, sparsely branched. Leaves thinly coriaceous, drying warm 
chocolate-brown below; blade narrowly ovate to lanceolate, 9-18 x 4-7 cm, base equal, 
broadly cuneate, apex with tapering acumen to 1.4 cm long; midrib slender but prominent 
and terete below, narrowly sunken above; venation hopea-type; lateral veins 13-15 pairs, 
slender but prominent below; intercostal venation very slender, dense, sinuate-scalariform, 
unraised; petiole 1-1.2 cm long. Inflorescences terminal or in axillary pairs, lax, to 9 cm 
long, singly branched, branchlets bearing to 5 remote flowers; bracts deltoid, subpersistent. 
Flowers: buds subglobose, to 3 mm diameter; petals narrowly oblong, purplish with paler 
tips; stamens c. 15, anthers subglobose, connectival appendage c. 2x the length of anther; 
ovary and stylopodium broadly cylindrical, truncate, style short. Fruits subsessile; calyx 
lobes unequal, 2 longer lobes spatulate, to 12 x 1.8 cm, narrowly obtuse, thinly coriaceous, 
strongly twisted, tapering to 3 mm above the saccate base, 3 shorter ones lanceolate, acute, 
to 1.5 cm long, more or less conceiling the nut. Nuts broadly ovoid, to 1 <x 1 cm, with 
apiculate minutely truncate apex. 


Vernacular names. Sabah—selangan jangkang (preferred name). Sarawak—luis jangkang 
(preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Borneo recorded in Sabah from 


Kinabatangan and Sandakan districts (e.g., FMS 35404, SAN 23305, SAN 34254, SAN 
38954, and SAN 39016) and in Sarawak from Belaga, Kapit, Lundu, and Tatau districts 
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(e.g., S 14380, S 25010, S 29072, S 43557, and S 50182). Also occurring in Brunei (e.g., 
BRUN 790, FMS 35671 and Wong WKM 1922) and E Kalimantan (e.g., Kostermans 4109, 
Kostermans 4342, Kostermans 4394, and Kostermans 13981). Particularly common in W 
Sarawak and E Sabah, elsewhere scattered. 


Ecology. In mixed dipterocarp forest, locally common on well-structured deep clay soils on 
slopes and low hills on intermediate and basic igneous rocks, more scattered on 
sedimentaries, at altitudes to 400 m. Occurring in G. Gading and Mulu NPs; elsewhere 
vulnerable owing to forest conversion. 


26. Hopea nutans Ridl. 


(Latin, nutans = nodding; the flowers) 


FMP 1 (1922) 235; Foxworthy op. cit. 123; Symington op. cit. (1943) 136; Browne op. cit. 125; 
Ashton op. cit. (1964) 104, op. cit. (1968) 54, op. cit. (1982) 424; Meijer & Wood op. cit. 217; 
Burgess op. cit. 135; Anderson op. cit. (1980) 117; PROSEA op. cit. 263; Coode et al. (eds.) op. cit. 
72; Newman et al. op. cit. 153. Lectotype (designated here): Henbrey KEP 417, Peninsular Malaysia, 
Pahang, Kuantan (hololectotype K; isolectotype KEP). 


Canopy tree, to 40 m tall, to 1.2 m diameter; crown diffuse-irregular; bole often misshapen; 
buttresses low. Bark greyish brown, becoming coarsely irregularly flaky; dammar 
exudations not conspicuous. Sapwood yellowish brown; heartwood warm brown, hard. 
Young parts, leaf blade excepted, sparsely pale brown puberulent; leaf blade below more or 
less sparsely greyish lepidote. Twigs to 2 mm diameter apically, relatively stout, much- 
branched. Leaves thickly coriaceous, drying greyish; blade broadly ovate, 8-13 x 4.5—-8.5 
cm, base obtuse, subequal, margin more or less revolute, apex broadly tapering, with 
acumen to | cm long; midrib stout, somewhat raised on both surfaces; venation hopea-type; 
lateral veins 7-10 pairs, relatively stout, somewhat raised below, arched, usually with a few 
large glabrous swollen pore-like domatia; intercostal venation slender but distinct, 
subscalariform; petiole 1-1.5 cm long, fairly stout. Inflorescences terminal or axillary, to 7 
cm long, branchlets bearing to 5 secund dense flowers; bracts fugaceous. Flowers: buds 
broadly ellipsoid, to 4 <x 2 mm; petals linear, cream; stamens c. 15, anthers subglobose, 
connectival appendage c. 2x the length of anther, scabrous towards apex; ovary and 
stylopodium subcylindrical, style short. Fruits: subsessile; calyx lobes unequal, 2 longer 
lobes oblong, broad, obtuse, thinly coriaceous, to 8 x 1.5 cm, tapering to 2.5 cm above the 
saccate base, 3 shorter ones ovate, acute, to 1 cm long. Nuts ovoid to 1.5 x 0.8 cm, acute. 


Vernacular name. Sabah and Sarawak—giam (preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Sabah known from Lahad Datu and 
Semporna districts (e.g., FMS 44588 and SAN 26123) and in Sarawak from Kuching and 
Lundu districts (e.g., S 6311, S 10120, S 10255, S 49868, and S 57896). Also occurring in 
Brunei (e.g., S 1668, S 1953 and S 5807) and NE Kalimantan. 


Ecology. Local, uncommon in coastal hill mixed dipterocarp forest on sandy soils, 


frequently with impeded drainage, ultrabasic soil and limestone outcrops. Occurring in Bako 
and Mulu NPs but endangered elsewhere. 
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27. Hopea obscurinerva P.S.Ashton 
(Latin, obscurus = indistinct, nervus = nerve; the indistinct venation on the leaf 
undersurface) 


TFSS 5 (2004) 479. Type: Mohtar S 51417, Borneo, Sarawak, Bintulu district, Ulu Tubau (holotype 
KEP; isotype SAR). 


Small subcanopy tree, to 10 m tall, c. 15 cm diameter, with low thin buttresses. Bark 
smooth. All parts glabrous. Twigs c. 2 mm diameter apically, sparsely branched, warm 
brown, somewhat shiny. Stipules linear, to 3 mm long, not at first caducous. Leaves thickly 
coriaceous, not bullate, drying warm pinkish brown below, yellowish brown and somewhat 
shiny above; blade oblong-lanceolate, 15—26 x 5-8 cm, base markedly unequal, obtuse to 
subcordate, apex with slender acumen to 1.5 cm long; midrib prominent above, less so 
below; venation hopea-type; lateral veins 11—14 pairs, with a few intermediates, ascending, 
arched, prominently raised above, hardly elevated below; intercostal venation obscure, 
densely scalariform; petiole 0.4-0.6 cm long, c. 0.3 cm diameter, stout, drying black. 
Inflorescences and flowers unknown. Fruits (young): pedicels 1-2 mm long; base of fruit 
impressed; calyx lobes unequal, 2 longer lobes narrowly spatulate, at least 4 x 0.8 cm, not 
auriculate, 3 shorter ones narrowly deltoid, to 1.2 x 0.5 cm. Nuts ovoid, glabrous, 
surmounted by ac. 3 mm long, spindle-shaped stylopodium remnant. 


Distribution. Endemic in Borneo and known to date only from the lower Tubau drainage in 
Sarawak (e.g., S 18195 and the type). 


Ecology. In mixed dipterocarp forest on clay soil, at c. 300 m altitude. Endangered. 


28. Hopea ovoidea P.S.Ashton 
(Latin, ovoideus = egg-shaped; the ovary) 


Gard. Bull. Sing. 31 (1978) 34, op. cit. (1982) 426. Type: Elmer 21428, Borneo, Sabah, Tawau 
district (holotype K; isotype L). 


Canopy tree, to 1 m diameter; buttresses prominent, thin. Bark flaky, brown. Sapwood 
hard. Leaf bud, inflorescence, and parts of flower exposed in bud densely persistently pale 
buff-pubescent; parts otherwise glabrescent. Twigs c. 1 mm diameter apically, slender. 
Leaves chartaceous and undulate, drying pale greyish brown; blade elliptic to narrowly 
ovate, 9-13 x 3-6.5 cm, base unequal or subequal, cuneate, shortly decurrent, apex with 
slender, tapering acumen to 2 cm long; midrib slender but distinctly raised on both surfaces; 
venation hopea-type; lateral veins 7—S(—10) pairs, slender but distinctly elevated below, 
arched, often with a few glabrous pore-like canaliculate domatia; intercostal venation 
scalariform, distinctly elevated below; petiole 1—-1.5 cm long, slender. Inflorescences in 
axillary pairs or terminal, pendent, to 13 cm long, singly branched, lax, branchlets bearing 
to 7 secund flowers; bracts fugaceous. Flowers: buds ovoid, to 3 x 2 mm; petals lanceolate, 
cream; stamens c. 15, anthers narrowly elliptic, connectival appendage 1'2—2x the length of 
anther; ovary and stylopodium ovoid, tomentose, style c. %2x the length of ovary, glabrous. 
Fruits unknown. 


Distribution. Endemic in Borneo; known only from Lahad Datu, Sandakan and Tawau 
districts in Sabah (e.g., SAN 21690, SAN A 2489 and SAN A 4829). 
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Ecology. Rare and endangered (possibly extinct), in mixed dipterocarp forest on low coastal 
hills. 


29. Hopea pachycarpa (F.Heim) Symington Fig. 15. 
(Greek, pachy- = thick, karpos = fruit; the large and thick fruit) 


Gard. Bull. S. S. 8 (1934) 30; Masamune op. cit. 491; Browne op. cit. 125; Ashton op. cit. (1964) 105, 
op. cit. (1967) 271, op. cit. (1968) 54, op. cit. (1978) 35, op. cit. (1982) 432; Anderson op. cit. (1980) 
117; Coode et al. (eds.) op. cit. 72. Basionym: Pierrea pachycarpa F.Heim op. cit. (1891) 958. Type: 
Beccari PB 3314, Borneo, Sarawak, Marop (holotype P). Synonyms: Balanocarpus pubescens Ridl. 
op. cit. (1922) 247; Hopea laxa Symington op. cit. (1934) 33; H. resinosa Symington, Gard. Bull. S. 
S. 8 (1935) 278. 


Subcanopy tree, to 40 m tall, to 80 cm diameter, with pendent leaves and twigs; crown dark, 
irregular; buttresses low, thin; stilt roots present. Bark smooth. Young twig, leaf bud, 
stipules outside, foliar domatia, and petiole densely persistently pale fawn-pubescent or 
whitish-pruinose or silvery lepidote; inflorescence fugaceously so; floral sepals fimbriate; 
parts otherwise glabrous. Twigs c. 2 mm apically, sparingly branched. Leaves thinly 
coriaceous, drying greyish green, more or less silvery lepidote below; blade flat, elliptic to 
lanceolate, 13-22 x 4-7 cm, base unequal, cuneate to obtuse, margin often narrowly 
revolute, apex with a slender acumen to | cm long; midrib stout, terete, raised on both 
surfaces; venation hopea-type; lateral veins (10-)13-17 pairs, slender but raised below, flat 
above, arched and running concurrently up margin, with small tomentose axillary domatia; 
intercostal venation slender, densely scalariform, sinuate; petiole 0.7—-1 cm long, stout. 
Inflorescences in axillary pairs or ramiflorous, rarely branched. Flowers: buds broadly 
ellipsoid, to 4 x 2.5 mm; petals cream; stamens c. 15, anthers subglobose, connectival 
appendage 2-3x the length of anther; ovary small, ovoid, style and stylopodium spindle- 
shaped, glandular-papillose towards tapering apex. Fruits large, impressed at base; calyx 
lobes subequal, ovate, subacute, to 2 x 1.5 cm, thickened, saccate, appressed to the nut. 
Nuts ovoid-globose, to 1.5 cm diameter, acute, conceiled in calyx except for the apex, 
usually resin-coated. 


Vernacular name. Sarawak—merkoyong (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo recorded in Sabah from 
Keningau and Pensiangan districts (e.g., SAN 128204, SAN 136792, SAN 139662, and SAN 
139667) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lawas, Lundu, Miri, Serian, 
Simunjan, Sri Aman, and Tatau districts (e.g., S 13572, S 15408, S 22406, S 36881, S 
43206, and S 43834). Also occurring in Brunei (e.g., BRUN 168, BRUN 3345 and BRUN 
5647) and Kalimantan (e.g., Burley & Tukirin 762, Hansen 1374 and Kessler et al. Berau 
19). 


Ecology. Locally abundant in mixed dipterocarp forest on moist lower slopes and 
streamsides, on clay-rich soils, on both sedimentary and intermediate and basic igneous 
rocks, at altitudes below 400 m. Occurring in G. Gading and Mulu NPs but vulnerable 
elsewhere. 


30. Hopea pedicellata (Brandis) Symington 


(Latin, pedicellatus = with prominent stalk; the flowers) 
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Fig. 15. Hopea pachycarpa. A, flowering leafy twig; B, detail of indumentum on lower leaf 
surface; C, detail of indumentum on upper leaf surface; D, open flowcr; E, longitudinal section 
of opening flower; F, adaxial view of outer sepal; G, adaxial view of inner sepal; H, adaxial 
view petal with stamens: I, abaxial view of petal; J, adaxial view of stamens; K, abaxial view 
of stamens; L, fruit; M, longitudinal section of fruit. (A-K from S$ 2/300, L-M from S 36887.) 
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Gard. Bull. S. S. 9 (1938) 327, op. cit. (1943) 138; Ashton op. cit. (1968) 54, op. cit. (1978) 30, op. cit. 
(1982) 408; Anderson op. cit. (1980) 117; PROSEA op. cit. 252; Coode et al. (eds.) op. cit. 72. 
Basionym: Hopea griffithii Kurz var. pedicellata Brandis, J. Linn. Soc. Bot. 31 (1895) 69, p.p. 
Lectotype (Ashton, 1978): Curtis 167, Peninsular Malaysia, Penang (hololectotype K). Synonym: 
Hopea siamensis F.Heim, Bot. Tidsskr. 25 (1902) 46. 


Small canopy tree, to 40 m tall, to 60 cm diameter; bole often crooked; buttresses low, thin; 
stilt roots present. Bark dark brown, smooth, hoop-marked or sometimes patchily cracked; 
inner bark pinkish brown; dammar exudations glassy. Young twig and inflorescence 
caducously, petiole, leaf bud, stipules and domatia persistently greyish brown puberulent. 
Twigs c. 1 mm diameter apically, slender, much-branched. Leaves thinly coriaceous to 
coriaceous; blade flat, ovate-lanceolate, 4-9 x 1—3.5 cm, base cuneate, margin flat, apex 
subcaudate, acumen to 1.5 cm long; midrib slender but raised on both surfaces or sharp 
below and tending to dry black; venation dryobalanoid, hardly elevated, indistinct; main 
lateral veins c. 8-12-15) pairs, not drying black, with many subequal intermediates, 
obscure below; petiole 0.6—0.8 cm long. Inflorescences terminal or axillary, to 4 cm long, 
singly branched, branchlets bearing to 7 secund flowers. Flowers: buds ovoid, to 2.5 x 2 
mm; petals oblong-lanceolate, pale yellow; stamens c. 15, anthers oblong, connectival 
appendage c. 2x the length of anther; ovary and stylopodium cylindric-conical, attenuate, 
truncate, punctate in the distal half, style short. Fruits: pedicels 2 mm long; calyx lobes 
unequal, 2 longer lobes spatulate, to 3 x 0.5 cm, tapering to 2 mm above the saccate base, 3 
shorter ones ovate, to 0.3 x 0.3 cm, appressed to the nut. Nuts ovoid, to 0.6 x 0.4 cm, 
abruptly acute, exceeding calyx. 


Vernacular name. Sarawak—mata kucing bukit (preferred name). 


Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. In Sabah recorded 
from Kota Belud district (e.g., SAN 76269, young buds, tentative) and in Sarawak from 
Belaga, Bintulu, Miri, Serian, Simunjan, and Tatau districts (e.g., S 15213, S 17023, S 
18351, S 25017, and S 64525). Also occurring in Nunukan Is. in Kalimantan. 


Ecology. Uncommon and scattered in distant localities in mixed dipterocarp forest on 
undulating land and ridges, at altitudes to 600 m. Vulnerable. 


31. Hopea pentanervia Symington ex Wood 


(Greek, penta- = five, nervius = nerved; the leaf blade) 


Gard. Bull. Sing. 17 (1960) 495; Browne op. cit. 126, Anderson, Gard. Bull. Sing. 20 (1963) 157, op. 
cit. (1980) 117; Ashton op. cit. (1964) 106, op. cit. (1968) 55, op. cit. (1982) 425; Meijer & Wood op. 
cit. 219, Burgess op. cit. 135; PROSEA op. cit. 263, Coode et al. (eds.) op. cit. 72, Newman et al. op. 
cit. 154. Type: Tready S 1257, Borneo, Sarawak, Miri district, Baram (holotype KEP; isotype SAR). 


Canopy tree, to 35 m tall, to 1 m diameter; crown irregular, with large twisted branches; 
buttresses to 1 m tall, c. 4 cm thick. Bark vertically cracked and oblong-flaked, warm dark 
brown and grey-mottled. Sapwood straw yellow, hard; heartwood chocolate-brown. Young 
parts puberulent; all parts glabrescent but for the fimbriate flower sepals and pubescent 
parts of petals exposed in bud. Leaves coriaceous, drying yellowish brown; blade ovate, 5— 
10 x 3.2-5 cm, base equal, obtuse or broadly cuneate, margin somewhat revolute, apex 
with slender, tapering acumen to 1.5 cm long; midrib slender, raised below, flat above; 
venation hopea-type; lateral veins c. 5 pairs, slender but prominent below, arched, with 
small glabrous pore-like domatia; intercostal venation densely scalariform, evident; petiole 
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0.6—-1.1 cm long. Inflorescences terminal or in axillary pairs, lax, to 8 cm long, singly 
branched, branchlets bearing to 6 dense secund flowers; bracts fugaceous. Flowers: buds 
ellipsoid, c. 1.5 mm long; petals lanceolate, cream; stamens c. 15, anthers subglobose, 
connectival appendage c. 3x the length of anther; ovary and stylopodium cylindrical, 
truncate, style short. Fruits subsessile; calyx lobes unequal, 2 longer lobes spatulate, 
obtuse, chartaceous, to 5 x 1.2 cm, tapering to 3 mm above the saccate base, 3 shorter ones 
ovate, acute, appressed to the nut. Nuts ovoid, to 0.4 x 0.35 cm, acute. 


Vernacular names. Sabah—selangan lima urat (preferred name). Sarawak—cengal paya 
(preferred name). 


Distribution. Endemic in Borneo, occurring throughout SW and E Sabah and recorded 
from Beaufort, Keningau, Kinabatangan, Labuk Sugut, Papar, Sandakan, and Sipitang 
districts (e.g., SAN 25467, SAN 38766, SAN 96930, SAN 130223, and SAN 138822) and in 
Sarawak from Betong, Bintulu, Kuching, Lawas, Limbang, Marudi, Miri, and Sibu districts 
(e.g., S 260, S 1530, S 18387, S 23288, and S 24651). Also occurring in Brunei (e.g., BRUN 
5007, Coode 7649 and FMS 35467). 


Ecology. Locally frequent on shallow peat, usually over sand, in mixed peat swamp forest 
and the ecotone of kerangas, and in kerangas on podsols on terraces and low hills, at 
altitudes to 400 m; on ultrabasic rocks in E Sabah; usually near the coast. Occurring in Mulu 
NP, elsewhere endangered. 


32. Hopea plagata (Blanco) Vidal 


(Latin, plagata, wounded; the wound-like domatia) 


Synopsis (1883) 415A; Merrill, Spec. Blancoan. (1918) 2691; Ashton op. cit. (1978) 32, op. cit. 
(1982) 423, PROSEA op. cit. 264; Newman et al. op. cit. 155. Basionym: Mocanera plagata Blanco, 
Fl. Filip. ed. 1 (1837) 447. Neotype (designated here): Merrill Sp. Blancoan. 109 (= US 903784), the 
Philippines, Luzon, Rizal Province, Langhaya (K, US). Synonyms: Dipterocarpus plagatus (Blanco) 
Blanco, FI. Filip. ed. 2 (1845) 311; Anisoptera plagata (Blanco) Blume, Mus. Bot. Lugd. Bat. 2 (1852) 
42; Hopea dasyrrhachis auct. non Slooten: Ashton op. cit. (1968) 49. 


Large canopy tree, to 35 m tall, to 1 m diameter; crown irregular; buttresses to c. 1 m tall, 
thin. Bark becoming dark greyish brown flaky. Sapwood hard, yellow; heartwood brown. 
Parts entirely glabrous. Twigs c. 1 mm diameter apically, much-branched, dark brown. 
Leaves coriaceous, sometimes sparsely stellate-lepidote below, drying dark greyish brown; 
blade elliptic-lanceolate to ovate-falcate, 6—12 x 2.5—7 cm, base markedly unequal, cuneate 
to obtuse, apex with tapering acumen to 1.5 cm long; midrib stoutly prominent on both 
surfaces; venation hopea-type; lateral veins 8—11(—12) pairs, slender but elevated below, 
usually with glabrous pore-like domatia; intercostal venation densely scalariform, hardly 
elevated; petiole 0.6-1.6 cm long. Inflorescences solitary, axillary or terminal, to 3 cm 
long, singly branched, branches bearing to 6 dense secund flowers; bracts fugaceous. 
Flowers: buds ellipsoid, to 3 x 2 mm; petals lanceolate, cream; stamens c. 35, anthers 
elongate, tapering, connectival appendage equal in length to anther, acicular; ovary ovoid, 
stylopodium obscure, style short, broad. Fruits: pedicels c. 2 mm long; calyx lobes unequal, 
2 longer lobes broadly oblong-spatulate to suborbicular, to 4.5 x 2 cm, tapering to 3 mm 
above the saccate base, 3 shorter ones ovate, to 0.7 x 0.4 cm, shorter than the nut. Nuts 
narrowly ovoid, to 1 x 0.7 cm, acute. 
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Distribution. Borneo and the Philippines. In Sabah recorded from Kinabatangan, Kota 
Kinabalu, Lahad Datu, Sandakan, Semporna, Tawau, and Tenom districts (e.g., KEP 80469, 
SAN 9414, SAN 15042, SAN 20178, and SAN 43093) and in Sarawak from Marudi district 
(e.g., BRUN 3203, S 22568, S 24037 and S 30767). 


Ecology. Scattered in mixed dipterocarp forest, apparantly mostly on coastal hills in Sabah; 
also very local on humic soils over limestone, at low altitudes and in lower montane forest 
at 900-1100 m altitude. Well represented in Mulu NP but vulnerable in Sabah. 


33. Hopea pterygota P.S.Ashton Fig. 16. 
(Greek, ptervgotos = winged; the fruit) 


Gard. Bull. Sing. 22 (1967) 280, op. cit. (1968) 55, op. cit. (1982) 434; Anderson op. cit. (1980) 117; 
Coode et al. (eds.) op. cit. 73. Type: Smythies S 15206, Borneo, Sarawak, Simunjan district, G. 
Gaharu (holotype K; isotypes KEP, L). 


Small monopodial hardly buttressed tree, to 10 m tall, to 10 cm diameter, with pendent 
twigs and leaves. Bark smooth, soft, whitish. Young vegetative parts densely pale tawny 
pubescent, indumentum caducous on leaf below, petiole and twig, persistent on buds, 
stipules and also parts of petal exposed in bud; reproductive parts otherwise glabrous. 
Twigs c. 2 mm diameter apically, sparingly branched. Leaves thinly coriaceous, drying 
reddish brown below; blade flat, oblong-lanceolate to oblanceolate, 12—28 x 5—9 cm, base 
markedly unequal, obtuse to subcordate, apex subcaudate, acumen to 2 cm long; midrib 
prominent on both surfaces, more so below; venation hopea-type; lateral veins 12-21 pairs, 
slender, prominent below, sunken above, dense; intercostal venation scalariform, not dense, 
slightly elevated; petiole 0.3—-0.8 cm long, stout. Inflorescences in axillary clusters of 4 or 
ramiflorous, slender, lax, singly branched, branches bearing to 8 secund flowers. Flowers: 
buds ellipsoid, to 3 x 2 mm; petals linear; stamens c. 15, anthers subglobose, connectival 
appendage very slender, 34x the length of anther; ovary narrowly ovoid, stylopodium and 
style spindle-shaped, somewhat shorter than ovary. Fruits: pedicels c. 1 mm long; calyx 
lobes unequal, 2 longer lobes spatulate, to 10 x 1.5 cm, chartaceous, tapering to c. 4mm 
then expanding to 7 mm wide paired auricles at the saccate base, 3 shorter ones lanceolate- 
deltoid, acute, to 1.2 cm long, similarly auriculate. Nuts ovoid, to 0.7 x 0.5 cm, acute, 
conceiled within auricles. 


Distribution. Endemic in Borneo; found throughout Sarawak and recorded from Belaga, 
Kapit, Marudi, Miri, Mukah, Serian, Sibu, Song, Sri Aman, and Tatau districts (e.g., S$ 
23612, S 25022, S 29630, S 36567, S 57666, and S 64844). Also occurring in Brunei. 


Ecology. Locally gregarious, on a wide range of soils over acid and basic volcanic rocks, 
shale, and also white sand podsol terrace; on well-drained sites, in mixed dipterocarp forest, 
kerangas, and on ridges in the lower levels of upper dipterocarp forest, at 700-800 m 
altitude. Locally abundant in Lambir and Mulu NPs; not yet vulnerable. 
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Fig. 16. 7iopea pterygota. A, fruiting leafy twig; B, open flower; C, longitudinal section of 
open flower; D, adaxial view of outer sepal; E, adaxial view of inner sepal; F, adaxial view 
of petal with stamens; G, abaxial view of petal; H, adaxial view of stamens; I, abaxial view of 
stamens; J, fruit; K, exposed nut. (A and J-K from S 29630, B-I from S 66783.) 
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34. Hopea rudiformis P.S.Ashton Fig. 17. 


(Latin, rudis = the gladiatorial sword, formis = shape; the leaf shape) 


Gard. Bull. Sing. 31 (1978) 30, op. cit. (1982) 409; Kessler & Sidiyasa op. cit. 99. Type: Kostermans 
4394, Borneo, Kalimantan, Balikpapan, Sg. Wain (holotype L; isotypes BO, K). 


Subcanopy to low canopy tree, to 35 m tall, to 40 cm diameter; crown more or less 
persistently monopodial; buttresses to 1 m tall, thin; flying buttresses and stilt roots present. 
Bark greyish, smooth. Sapwood pale, soft. Fleshy exposed parts pale tawny puberulent; 
indumentum persistent on young twigs, buds and petals; sparse on inflorescence; caducous 
on leaf venation below and calyx. Twigs c. 2 mm diameter apically, ribbed, sparingly 
branched. Leaves thinly coriaceous, more or less sparsely greyish stellate-lepidote below 
thereby appearing dull; blade ovate to broadly lanceolate, 6.5—14 x 3.5—7.5 cm, base equal, 
broadly cuneate, margin narrowly revolute, apex tapering, downcurved, acumen to 1.5 cm 
long; midrib and veins obscure and sunken above, slender but prominent below; venation 
hopea-type; lateral veins 11—13 pairs, arched; intercostal venation densely scalariform, 
obscure; petiole 0.8—1.3 cm long. Inflorescences in axillary pairs, to 3.5 cm long, singly 
branched, branchlets bearing to 3 remote flowers; bracts subpersistent. Flowers: buds 
ovoid, to 3 x 2 mm; petals oblong, deep purplish red; stamens c. 15, anthers broadly oblong, 
connectival appendage slightly longer than anther; ovary ovoid, surmounted by indistinct 
tapering stylopodium and short columnar style. Fruits: pedicels to 2 mm long; calyx lobes 
unequal, 2 longer lobes broadly spatulate, to 9 x 2 cm obtuse, tapering to 3 mm broad 
above the saccate base, 3 shorter ones ovate, to 0.8 x 0.8 cm, subacute, appressed to nut and 
enclosing it. Nuts ovoid-globose, to 0.8 x 0.8 cm, terminating in a minutely truncate 
stylopodium remnant. 


Vernacular name. Sabah—selangan jangkang (Dusun). 


Distribution. Endemic in Borneo. In Sabah, recorded from Kinabatangan, Labuk Sugut, 
Lahad Datu, Sandakan, Tenom, and Tawau districts (e.g., SAN 18563, SAN 25471, SAN 
29672, SAN 53121, and SAN 124401). Also known in E Kalimantan (e.g., bb. 25152, 
Kostermans 4109, Kostermans 4549, and Kostermans 13981). 


Ecology. In lowland forest on undulating land on clay-rich soil, sometimes in freshwater 
swamps, at altitudes to 500 m; locally common. Vulnerable owing to forest conversion. 


35. Hopea rugifolia P.S.Ashton 
(Latin, rugosus = wrinkled, folius = leaf; the wrinkled dried leaf) 


Gard. Bull. Sing. 54, 2 (2002) 213. Type: Wong WKM 1414, Borneo, Brunei, Temburong district, Bt. 
Belalong south ridge (holotype K; isotype BRUN). Synonym: Hopea sphaerocarpa auct. non 
(F.Heim) P.S.Ashton: Coode et al. (eds.) op. cit. 73. 


Small monopodial understorey tree, to 20 m tall, to 20 cm diameter, with low buttresses and 
stilt roots. Bark smooth. Young parts densely evenly minutely greyish brown puberulent; 
indumentum persisting sparsely on leaf venation below, midrib above at base, and petiole; 
elsewhere glabrescent. Leaves chartaceous, drying greyish brown and wrinkled; blade 
broadly lanceolate, 5—9 x 2—3.5 cm, base broadly cuneate, apex with slender acumen to 1.5 
cm long; midrib slender but elevated below, obscure and sunken above; venation 
subdryobalanoid; main lateral veins c. 10 pairs, slender but sharply raised below; intercostal 
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Fig. 17. Hopea rudiformis. A, flowering leafy twig; B, detail of indumentum on lower leaf 
surface: C, detail of indumentum on upper leaf surtacc; D, flower bud; E, gynoecium; F. 
abaxial view of petal; G, adaxial view of petal with stamens; H, adaxial view of stamens: I, 
abaxial vicw of stamens; J, fruit; K, exposed nut. (A-I from FMS 38775, J~K from S$ 73781.) 
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venation densely scalariform, evident below; petiole to 0.4 cm long, slender. Inflorescences 
in axillary pairs, slender, lax, to 4 cm long, singly branched, branchlets bearing to 6 remote 
distichous flowers; bracts deltoid, to 1 mm long, subpersistent. Flowers: buds broadly 
ovoid, to 2 x 1.5 mm; petals oblong, purple; stamens c. 15, anther ellipsoid, connectival 
appendage c. 2x the length of anther; ovary and stylopodium narrowly cylindrical, truncate, 
medially constricted, style short conical. Fruits: pedicels to 5 mm long, slender; calyx lobes 
subequal, ovate, to 0.8 x 0.7 cm, acute, appressed to nut. Nuts broadly ovoid, to 1 x 0.8 cm, 
with to 2 mm prominent stylopodium remnant. 


Distribution. Endemic in Borneo; so far known only from Miri (Lambir NP) and Tatau (Bt. 
Mersing) districts in Sarawak (e.g., S 25028 and S 46439), and Temburong district in Brunei 


(e.g., the type). 


Ecology. In mixed dipterocarp and upper dipterocarp forest on friable fertile clay soils, at 
100-800 m altitude. Well represented in Lambir NP but vulnerable elsewhere. 


36. Hopea sangal Korth. 


(from Dayak name in Kalimantan) 


Kruidk. (1841) 75; Symington op. cit. (1934) 18, op. cit. (1943) 141; Keith op. cit. 41; Masamune op. 
cit. 491; Browne op. cit. 121; Ashton op. cit. (1963) 260, op. cit. (1964) 108, op. cit. (1968) 56, op. cit. 
(1982) 420, Meijer & Wood op. cit. 222; Burgess op. cit. 129; Anderson op. cit. (1980) 117; PROSEA 
op. cit. 253; Coode et al. (eds.) op. cit. 73; Newman et al. op. cit. 156. Type: Korthals s.n. (= RHL 
Sheet No. 933193), Borneo (holotype L; isotypes BO, U). Synonyms: Dryobalanops sericea Korth. 
op. cit. 72; Hopea sericea (Korth.) Blume op. cit. (1852) 35; Petalandra micrantha Hassk., Hort. Bog. 
Desc. (1852) 105; H. fagifolia Miq. op. cit. 490; Doona micrantha (Hassk.) Burck op. cit. 233; Doona 
javanica Burck op. cit. 235; H. hasskarliana F.Heim, Rech. Dipt. (1892) 64; H. javanica (Burck) 
F.Heim op. cit. (1892) 64; H. curtisii King op. cit. 124; H. globosa Brandis op. cit. 61; H. lowii Dyer 
ex Brandis op. cit. 63; H. minutiflora C.E.C. Fischer, Bull. Misc. Inform. Kew (1927) 207. 


Medium-sized canopy tree, to 40 m tall, to 1.3 m diameter; bole often misshapen; buttresses 
low, thin. Bark vertically cracked and scaly, becoming conspicuous dark brown with 
contrasting cream-white opaque dammar coxcombs. Sapwood pale, soft. Inflorescence, 
parts of perianth exposed in bud and domatia densely whitish buff-puberulent; indumentum 
persistent on inflorescence and domatia; parts otherwise glabrous. Twigs c. 1 mm diameter 
apically, slender, much-branched. Leaves chartaceous, drying wrinkled, dull sooty greyish 
brown; blade ovate, 5.5—10 x 3.5—5 cm, base equal, broadly cuneate, apex caudate, acumen 
to 1.2 cm long; midrib flat, evident above, slender and prominent below; venation hopea- 
type; lateral veins 10-12 pairs, slender but prominent below, often with small pale 
pubescent domatia; intercostal venation densely scalariform, indistinct; petiole 0.5—1 cm 
long, slender. Inflorescences terminal or axillary, lax, to 7 cm long, singly or doubly 
branched, branchlets bearing to 7 dense secund flowers; bracts fugaceous. Flowers: buds 
ellipsoid-ovoid, to 2 x 1.5 mm; petals oblong-lanceolate, cream; stamens c. 10, anthers 
oblong, connectival appendage as long as anther; ovary and stylopodium shortly broadly 
cylindrical, truncate, more or less puberulent, style c. 2/3x the length of ovary and 
stylopodium. Fruits: pedicels c. 1 mm long; calyx lobes unequal, 2 longer lobes oblong- 
spatulate, obtuse, to 7 x 1.5 cm, tapering to 4 mm above the saccate base, 3 shorter ones 
ovate, obtuse, to 0.5 x 0.4 cm, shorter than the nut. Nuts ovoid, to 0.7 < 0.4 cm, with 
minutely subtruncate apiculate apex, often sparsely puberulent. 


Vernacular name. Sabah and Sarawak—gagil (preferred name). 
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Distribution. Myanmar, Peninsular Thailand, Sumatra, Peninsular Malaysia, Java, Bali, and 
Borneo. Widespread throughout Sabah and recorded from Kinabatangan, Kudat (including 
Banggi Is.), Labuk Sugut, Lahad Datu, Ranau, Sandakan, Semporna, Tawau, and Tenom 
districts (e.g., SAN 15417, SAN 17904, SAN 21690, SAN 37573, and SAN 74317) and in 
Sarawak from Bau, Belaga, Bintulu, Kuching, Lundu and Tatau districts (e.g., S 922, S 
13190, S 18440, S 43527, and S 49872). Also occurring in Brunei (e.g., BRUN 3378, FMS 
30544 and FMS 39619) and Kalimantan (e.g., bb. 34337 and Endert 2117). 


Ecology. Scattered in mixed dipterocarp forest on friable fertile clay-rich soils, on 
intermediate and basic igneous rocks and also shales and clays, at altitudes to 500 m. 
Vulnerable though occurring in G. Gading and Mulu NPs. 


37. Hopea semicuneata Symington 
(Latin, semi- = half, cuneatus = wedge-shaped; the leaf base) 


Gard. Bull. S. S. 8 (1934) 24, op. cit. (1943) 143; Masamune op. cit. 491; Meijer & Wood op. cit. 224; 
Burgess op. cit. 135; Ashton op. cit. (1968) 56, op. cit. (1982) 426; Anderson op. cit. (1980) 117; 
PROSEA op. cit. 264; Newman et al. op. cit. 157. Type: Awang FMS 4526, Peninsular Malaysia, 
Pahang, Temerloh (holotype KEP). Synonym: Hopea diversifolia Miq., op. cit. 451, p.p. 


Large canopy or low emergent tree, to 50 m tall, to 2 m diameter; bole tall, frequently 
misshapen; crown diffuse, small, hemispherical; buttresses to 7 m tall, 5 m long, c. 10 cm 
thick. Bark becoming vertically cracked and oblong-flaked, fawn-brown, with opaque white 
dammar coxcombs; inner bark pinkish brown. Sapwood straw yellow, hard; heartwood dark 
brown. Inflorescences and parts of flower exposed in bud densely pale buff-pubescent; 
indumentum caducous on calyx, otherwise persistent, young twigs and petioles fugaceous 
puberulent; parts otherwise glabrous. Twigs c. 1 mm diameter apically. Leaves 
chartaceous, frequently undulate, drying greyish brown below, purplish brown above, 
curling up; blade elliptic to ovate-lanceolate, 6.5—14 x 2-7 cm, base narrowly or broadly 
cuneate, subequal, apex tapering, acumen slender, to 2.5 cm long; midrib prominent, stout 
below, evident but hardly raised or somewhat sunken above; venation hopea-type; lateral 
veins 6—9 pairs, ascending, arched, slender but prominent below, narrowly sunken above, 
often with prominent pustular domatia; intercostal venation densely scalariform; petiole 
0.6—1.2 cm long, slender. Inflorescences terminal or axillary, to 7 cm long, singly branched, 
branchlets bearing to 7 dense secund flowers; bracts fugaceous. Flowers: buds ellipsoid, to 
2 x 1 mm; petals lanceolate, cream; stamens c. 15, anthers ellipsoid, connectival appendage 
c. 3x the length of anther; ovary and stylopodium cylindrical, truncate, more or less 
medially constricted, apical platform papillose, style short, columnar. Fruits: pedicels c. 2 
mm long; calyx lobes unequal, 2 longer lobes broadly lorate, 9.5 x 2.2 cm, obtuse, tapering 
to c. 4 mm above the saccate base, 3 shorter ones broadly ovate, to 0.4 x 0.6 cm, subacute, 
shorter than the nut. Nuts subglobose, to 0.6 x 0.5 cm, shortly apiculate. 


Vernacular name. Sabah—selangan batu jantan (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, very local and 
generally uncommon. In Sabah recorded from Beaufort, Keningau, Kinabatangan, Kudat, 
Lahad Datu, Sandakan, and Tawau districts (e.g., SAN 15205, SAN 16422, SAN 17718, SAN 
36463, and SAN 96656) and in Sarawak from Bintulu, Kapit and Lundu districts (e.g., S 
1815, S 9643 and S 17722). 
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Ecology. Uncommon in mixed dipterocarp forest, on clay-rich periodically flooded 
alluvium, at altitudes below 200 m. Endangered. 


Notes. Material from Kudat, Lahad Datu and Sandakan districts differs in the smaller 
somewhat chartaceous leaf, wrinkling on drying but otherwise conforms with the species. 


38. Hopea sphaerocarpa (F.Heim) P.S.Ashton 
(Greek, sphaero- = round, karpos = fruit) 


Gard. Bull. Sing. 20 (1963) 258, op. cit. (1968) 56, op. cit. (1982) 411; Anderson op. cit. (1980) 117. 
Basionym: Balanocarpus sphaerocarpus F.Heim op. cit. (1892) 77, Merrill op. cit. (1921) 407, 
Masamune op. cit. 483. Type: Beccari PB 3021, Borneo, ‘Sarawak’ (holotype P). 


Small tree, to 10 m, to 10 cm diameter; crown remaining monopodial; with low, thin 
buttresses and flying buttresses and stilt roots. Bark smooth. Young parts, including 
sometimes leaf venation but excluding inflorescence, tawny puberulent, indumentum 
caducous on calyx, more or less persistent elsewhere. Twigs c. 0.5 mm diameter apically, 
slender, sparsely branched. Leaves chartaceous, undulate, more or less flat, drying tawny 
brown below, dark purplish above; blade ovate to oblong-lanceolate, 3.5—10 x 1.4—4.5 cm, 
base obtuse to subcordate, apex with slender acumen to | cm long; midrib slender, sunken 
above, elevated below; venation subdryobalanoid; \ateral veins 9-11 pairs, slender but 
elevated below, with short indistinct intermediates; intercostal venation densely scalariform, 
slender but evident below; petiole 0.3—0.6 cm long, slender. Inflorescences in axillary pairs 
or occasionally terminal, very slender, lax, to 10 cm long, singly branched, branchlets zig- 
zag, bearing to 6 remote distichous flowers; bracts linear, to 2 mm long, subpersistent. 
Flowers: buds subglobose, to 2 mm diameter; petals elliptic-oblong, dark crimson-red; 
stamens c. 15, anthers subglobose, connectival appendage 3—5x the length of anther; ovary 
and stylopodium cylindrical, truncate, somewhat constricted medially, style short, narrowly 
conical. Fruits: pedicels to 4 mm, long; calyx lobes subequal, ovate, to 0.8 x 0.7 cm, acute, 
appressed to the nut. Nuts broadly ovoid, to 1 x 0.8 cm, apex exposed with prominent 
truncate stylopodium remnant. 


Distribution. Endemic in Borneo. In Sarawak recorded from Bau, Kuching, Lundu, and Sri 
Aman districts (e.g., S 15004, S 29455, S 37849, S 49928, and S 68433). 


Ecology. Local, but often in dense populations; in mixed dipterocarp forest on leached 
sandy clay soils, at altitudes below 200 m. Critically endangered. 


Notes. An apparantly related entity has been collected in young fruit on G. Gading, Lundu 
district (S$ 1260/1 and S 15570). In differs in its 12-15 pairs of steeply arching lateral veins. 
Confirmation ofits status must await flowering material. 


39. Hopea tenuinervula P.S. Ashton 
(Latin, tenuis, slender, nervulus, a little nerve; the slender intercostal veins) 


Gard. Bull. Sing. 22 (1967) 281, op. cit. (1968) 57, op. cit. (1982) 435; Anderson op. cit. (1980) 117; 


Coode et al. (eds.) op. cit. 73. Type: Ariffin S 9616, Borneo, Sarawak, Lundu district (holotype K; 
isotype KEP). Synonym: Hopea philippinensis auct. non Dyer: Ashton op. cit. (1964) 107. 
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Subcanopy tree, to 30 m tall, to 35 cm diameter; buttresses and stilt roots to 1 m tall, thin. 
Bark thinly powdery reddish brown mottled, flaky. Young vegetative parts and perianth 
outside densely pale tawny puberulent; indumentum persistent on buds, stipules, petals, and 
somewhat so on veins and midrib on both surfaces, elsewhere caducous. Twigs to 2 mm 
diameter apically, dark, sparingly branched. Leaves thinly coriaceous, not bullate, drying 
dark chocolate-brown below, paler above; blade narrowly ovate to lanceolate, 10-27 x 3- 
5.5 cm, base markedly unequal, obtuse, margin narrowly revolute, apex with slender 
acumen to | cm long; midrib stout and raised on both surfaces; venation hopea-type; lateral 
veins dense, 12-21 pairs, slender but prominent below, arched and running concurrent to 
margin before terminating; intercostal venation very slender and not elevated, densely 
sinuate-scalariform; petiole 0.3-0.7 cm long, stout. Inflorescences in axillary pairs, rarely 
terminal, lax, to 8 cm long, singly branched, branchlets bearing to 4 secund flowers; bracts 
deltoid, to 1 mm long, subpersistent. Flowers: buds ellipsoid, to 4 x 2 mm; petals oblong- 
lanceolate, pale yellow; stamens c. 15, anthers oblong-ellipsoid, connectival appendage c. 
2x the length of anther; ovary ovoid, stylopodium and style as long as ovary, hourglass- 
shaped. Fruits subsessile; calyx lobes unequal, 2 longer lobes spatulate, narrowly obtuse, to 
10 x 1.7 cm, tapering to 2 mm above the saccate base, not auriculate, 3 shorter ones 
lanceolate, to 3 x 0.7 cm, slightly flanged along margin, conceiling the nut. Nuts ovoid, to 
1.2 x 0.8 cm, shortly apiculate. 


Vernacular names. Sabah—selangan daun serong (preferred name). Sarawak—luis daun 
serong (preferred name). 


Distribution. Endemic in Borneo. In Sabah only known from Gaya Is., Kota Kinabalu 
district (e.g., SAN 38708, SAN 46596 and SAN 135353) and in Sarawak from Kuching, 
Lundu and Sibu districts (e.g., S 71091, S 12614, S 14812, S 25452, and S 37782). Also 
occurring in Brunei (e.g., BRUN 2624, BRUN 3290 and S 1187) and E and C Kalimantan 
(e.g., bb. 17854 and Ridsdale PBU 49). 


Ecology. Very local, but there often in dense populations, in mixed dipterocarp forest on 
leached sandy and sandy clay soils, at altitudes to 400 m. Endangered. 


40. Hopea treubii F.Heim 
(M. Treub, 1851—1910, sometime Director of the Bogor Botanic Gardens, Indonesia) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 955; Merrill op. cit. (1921) 403, Masamune op. cit. 492; Ashton 
op. cit. (1964) 111, op. cit. (1968) 57, op. cit. (1982) 406; PROSEA op. cit. 254; Coode et al. (eds.) 
op. cit. 73. Type: Beccari PB 2895, Borneo, Sarawak, Matang (holotype P). 


Canopy tree, to 40 m tall, to 80 cm diameter, with irregular crown supported by a few large 
ascending twisted branches; buttresses and flying buttresses low. Bark becoming densely v- 
section fissured, tawny brown. Sapwood straw yellow, hard; heartwood dark warm brown. 
Parts of petals exposed in bud pubescent, parts otherwise glabrous. Twigs to 1.5 mm 
diameter apically. Leaves coriaceous, drying yellowish brown; blade broadly elliptic to 
obovate, 5-8 x 3—5.5 cm, base cuneate, margin more or less revolute, apex shortly broadly 
bluntly acuminate; midrib stout, somewhat raised on both surfaces; venation dryobalanoid; 
main lateral veins elevated below, prominently arched, with long intermediates; petiole c. 1 
cm long, rather stout. Inflorescences terminal or in axillary pairs or ramiflorous, rigid, 
slender, ascending, to 8 cm long, singly branched, branchlets bearing to 7 secund flowers. 
Flowers: buds ellipsoid, to 2.5 mm long, on prominent pedicels; petals narrowly lanceolate, 
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lemon-yellow; stamens c. 10, anthers broadly oblong, connectival appendage c. 2x the 
length of anther; ovary and stylopodium cylindrical, subtruncate, papillose at apex, style 
short. Fruits: pedicels to 3 mm long, slender; calyx lobes unequal, 2 longer lobes spatulate, 
obtuse, to 3.5 x 0.7 cm, tapering to 2 mm wide above the saccate base, 3 shorter ones ovate, 
to 0.8 x 0.2 cm, appressed to but shorter than the nut. Nuts narrowly ovoid, to 1.1 x 0.5 cm, 
acute. 


Vernacular name. Sarawak—luis daun tebal (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Bau, Belaga, Kuching, Lundu, 
and Simunjan districts (e.g., Chew CWL 1163, S 9482, S 10134, S 28979, S 43972, and S 
68718). Also occurring in Brunei (e.g., BRUN 620, BRUN 3262, BRUN 3283, BRUN 5432, 
and Coode et al. MC 7103). 


Ecology. Scattered in mixed dipterocarp forest on leached yellow sands, on both sandstone 
and the Arip, Mukah, rhyolite, at altitudes to 400 m. Very local, highly vulnerable though 
frequent in Bako NP and recorded from Mulu NP. 


41. Hopea vaccinifolia Rid]. ex P.S.Ashton 


(Latin, vaccinium = the bilberry, folius =a leaf; the tiny Vaccinium-like leaves) 


Gard. Bull. Sing. 19 (1962) 258, op. cit. (1964) 112, op. cit. (1968) 57, op. cit. (1982) 414; Anderson 
op. cit. (1980) 117; Coode et al. (eds.) op. cit. 73. Type: Hose 583, Borneo, Sarawak, Marudi district 
(holotype K). 


Understorey monopodial tree, to 15 m tall, to 15 cm diameter, with flying buttresses and 
stilt roots. Bark smooth. Young twig, leaf bud, stipules and petiole densely shortly 
persistently greyish brown puberulent; parts of petals exposed in bud sericeous; flower 
sepals fimbriate; other parts glabrous. Twigs to 0.5 mm diameter apically, very slender, 
much horizontally branched, with persisting distichous leaf arrangement. Leaves 
chartaceous, drying greenish grey; blade elliptic to broadly ovate, 1—2.5 x 0.4-1.2 cm, base 
equal; midrib slender more or less slightly elevated below, obscure and sunken above; 
venation subdryobalanoid; lateral veins 6 pairs, indistinct, hardly elevated, with short 
slender intermediates, arched; intercostal venation reticulate, evident below; petiole to 0.2 
cm long, slender. Inflorescences in axillary pairs, slender, to 1.3 cm long, singly branched, 
branchlets bearing to 3 remote flowers; bracts deltoid, to 1 mm long, subpersistent. 
Flowers: buds subsessile; petals oblong, strongly contorted, rotate distally, dark red; 
stamens c. 10, anthers subglobose, connectival appendage c. 2x the length of anther; ovary 
and stylopodium cylindrical, truncate, puberulent on apical platform, style short. Fruits: 
calyx lobes subequal, ovate, to 0.4 x 0.35 cm, obtuse or acute, appressed round the base of 
the nut. Nuts ovoid, to 0.8 x 0.6 cm, minutely truncate. 


Vernacular names. Sabah—selangan (preferred name). Sarawak—luis ribu (preferred 
name). 


Distribution. Endemic in Borneo. Known in Sarawak from Marudi district (e.g., BRUN 


5664 and S 33). Also occurring in Brunei (e.g., BRUN 140, BRUN 3035, FMS 30614, and 
FMS 35567). 
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Ecology. Locally abundant, in dense clusters, on the giant podsols of the Pleistocene sea 
beach, in tall kerangas forest, at low altitudes. Critically endangered throughout its range. 


42. Hopea vesquei F.Heim 
(J. Vesque, 1848-1895, a Luxemburg botanist at the Paris Herbarium) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 971; Merrill op. cit. (1921) 403; Masamune op. cit. 492; Browne 
op. cit. 122; Ashton op. cit. (1968) 57, op. cit. (1982) 401; Anderson op. cit. (1980) 118; PROSEA op. 
cit. 254. Type: Beccari PB 2550, Borneo, ‘Sarawak’ (holotype P). 


Subcanopy to low canopy tree, to 30 m tall, to 30 cm diameter; buttresses to 80 cm tall, thin; 
stilt roots present. Bark becoming patchily cracked; inner bark pale brown or pink. Twigs, 
leaf bud, stipules, petiole, inflorescence, and parts of flower exposed in bud densely greyish 
brown puberulent; parts otherwise glabrous. Twigs c. 1 mm diameter apically, much- 
branched. Leaves thickly coriaceous; blade broadly ovate, 3.5-6 x 1.5-3.5 cm, base 
subobtuse, unequal, apex with slender acumen to 1 cm long; midrib stout, raised on both 
surfaces, not drying black; venation dryobalanoid; main lateral veins 10-13 pairs, slender, 
hardly elevated but distinct below, with shorter intermediates, basal pair short; intercostal 
venation obscure, reticulate; petiole 0.6—-0.7 cm long, slender. Inflorescences terminal or 
axillary, solitary, to 3 cm long, singly branched, branchlets bearing to 5 secund flowers. 
Flowers: buds ellipsoid, to 3 x 2 mm; petals lanceolate, pale cream-yellow; stamens c. 15, 
anthers subglobose, connectival appendage slightly longer than anther; ovary ovoid, 
stylopodium obscure, style columnar, c. 1'2x the length of ovary. Fruits: pedicels to 2 mm 
long; calyx lobes unequal, 2 longer lobes spatulate, obtuse, to 3.4 x 0.8 cm, tapering to c. 2 
mm above the saccate base, 3 shorter ones ovate, acute, to 0.4 x 0.4 cm, clasping the base 
of the nut. Nuts cylindrical, to 1.5 = 0.3 cm, tapering to c. 1 mm filiform style remnant. 


Vernacular name. Sarawak—luis tebal (preferred name). 


Distribution. Endemic in Borneo. Known only in W Sarawak from Kuching, Lundu and 
Miri districts (e.g., S 3021, S 6363, S 9306, S 12498, and S$ 15171). 


Ecology. Local, but there common in mixed dipterocarp forest on usually shallow yellow 
sandy soil, at altitudes below 200 m. Locally common in Bako and Lambir NPs but 
elsewhere highly vulnerable. 


Notes. Difficult to distinguish from H. dyeri without flowers or ripe fruit (cf Meijer & 
Wood op. cit. 226). 


43. Hopea wyatt-smithii Wood ex P.S.Ashton 
(J. Wyatt-Smith, 1917-2002, former Silviculturist at the Forest Research Institute, 
Malaysia) 


Gard. Bull. Sing. 19 (1962) 260, op. cit. (1964) 113, op. cit. (1968) 58, op. cit. (1982) 429; Meijer & 


Wood op. cit. 227; Burgess op. cit. 129; Anderson op. cit. (1980) 118; Coode et al. (eds.) op. cit. 73. 
Type: G.H.S. Wood SAN 15061, Borneo, Sabah, Beaufort district (holotype K; isotypes KEP, SAN). 
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Subcanopy tree, to 25 m tall, to 30 cm diameter, with prominent flying buttresses and stilt 
roots. Bark smooth; inner bark plum-red. Parts glabrous but for sericeous parts of petals 
exposed in bud and stylopodium. Twigs c. 1 mm diameter apically, slender, sparsely 
branched. Leaves thinly coriaceous, sparsely greyish lepidote below, drying greyish below, 
pale tawny-brown above; blade broadly ovate to elliptic, 9-14 x 5.5-9 cm, base equal, 
broadly cuneate or sometimes obtuse, apex caudate, acumen to 2 cm long; midrib slender 
but evident and raised above, acutely elevated below; venation hopea- or subdryobalanoid- 
type; lateral veins 4-8 pairs, with the main ones irregularly spaced owing to occasional 
prominent intermediates, slender, elevated below, arched but the basal 2-3 pairs at first 
decurrent with midrib, straight; intercostal venation evident but unraised, scalariform, lax; 
petiole 1.2-1.7 cm long, slender. Inflorescences solitary, terminal or axillary, to 6 cm long, 
singly branched, branchlets bearing to 6 secund flowers; bracts deltoid, to 1 mm long, not at 
first caducous. Flowers: buds subglobose, to 3 mm diameter; petals oblong-lanceolate, dark 
red; stamens c. 15, anthers broadly oblong, connectival appendage c. 2x the length of 
anther; ovary and stylopodium hourglass-shaped, tapering into short style. Fruits 
subsessile; calyx lobes subequal, ovate, subacute, to 1 x 0.8 cm, clasping the nut. Nuts 
broadly ovoid, to 1.2 x 1.2 cm, acute, the apical % exposed. 


Vernacular names. Sabah—selangan daun bulat (preferred name). Sarawak—luis putih 
(preferred name). 


Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort, Kinabatangan, Labuk 
Sugut, Lahad Datu, Sandakan, and Tawau districts (e.g., SAN 16467, SAN 22634, SAN 
28633, and SAN 44228) and in Sarawak from Kapit, Limbang and Lubok Antu districts 
(e.g., S 692, S 32275 and S 32288). Also occurring in Brunei (e.g., BRUN 885, FMS 35475 
and S 5589). 


Ecology. In small groups of individuals, on clay-rich soils in mixed dipterocarp forest on 
moist slopes and low hills, at altitudes to 200 m. Rare and critically endangered by forest 
conversion. 


6. PARASHOREA Kurz 


(Greek, para- = similar to; resembling Shorea) 
urat mata (preferred name) 


J. As. Soc. Beng. 39, 2 (1870) 65; Slooten, Bull. Jard. Bot. Buitenz. 3, 8 (1927) 370; Symington, 
Malay. For. Rec. 16 (1943) 97; Masamune, EPB (1942) 492; Browne, FTSB (1955) 126; Ashton, 
MDB (1964) 82, MDBS (1968) 38, FM I, 9 (1982) 379; Meijer & Wood, Sabah For. Rec. 5 (1964) 
190; Burgess, TBS (1966) 140; Anderson, CLTS (1980) 118; PROSEA 5, 1 (1993) 325; Newman et 
al., MDFB-LHW (1996) 66. 


Emergent trees, with stout slightly concave hardly branched buttresses; crown dense, 
hemispherical or dome-shaped, the leaves crowded towards the surface (except P. 
macrophylla). Bark mauve-grey to purplish brown, becoming narrowly shallowly fissured 
and flaky, the fissures and buttress ridges densely whitish corky lenticellate; inner bark 
fibrous, warm brown; dammar exudations opaque pale yellowish cream. Sapwood pale 
whitish to yellowish; heartwood pale to chocolate-brown. Leaf buds often prominent, ovoid 
or falcate. Stipules linear to hastate, falling early. Leaves drying mauve-grey, undersurface 
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greyish to silvery, persistently so in juveniles (except P. parvifolia and P. tomentella), 
juvenile leaves often peltate; blade oblong-ovate, often asymmetric; midrib evident above; 
lateral veins without intermediates, rather straight, not joining into intramarginal veins, 
dense with plicate folds remaining evident in the open leaf (except P. parvifolia); intercostal 
venation scalariform (except P. parvifolia); petiole mostly weakly geniculate. 
Inflorescences paniculate, terminal or axillary. Flowers: buds lanceolate; sepals narrow, 
hardly imbricate; petals falling separately; stamens 15 in 3 whorls, exceeding ovary in bud, 
filaments short, dilated at base, abruptly tapering, anthers with 4 pollen sacs, narrowly 
oblong, connectival appendage short or stout columnar; ovary small, ovoid, pubescent, with 
or without stylopodium, style long, filiform. Fruits: pedicels short; mature calyx lobes 
valvate, all long, spatulate, but unequal with 3 longer and broader than the other 2, pushed 
apart by the ripening nut. Nuts globose to ellipsoid, more or less pubescent and white corky 
lenticellate; style caducous. Germination as in Shorea but seedling leaves linear. 


Distribution. About 14 species; S Myanmar, Thailand, Indo-China and southernmost parts 
of China to Sumatra, Borneo and the Philippines. Six species occurring in Sabah and 
Sarawak; throughout but absent in Sarawak west of Sri Aman district. 


Ecology. In mixed (and in Indo-Burmese seasonal wet evergreen) dipterocarp forest on clay 
soils, especially fertile and moist places, at altitudes to 1400 m. Usually scattered but some 
species in some areas locally abundant. 


Uses. Parashorea macrophylla, P. malaanonan and P. tomentella are light hardwoods 
traded in Sabah as white seraya; the last two were among the most important export timbers 


from E Sabah, now largely exhausted. The other species are medium hardwoods. All are 
generally mixed with red meranti consignments. 


Key to Parashorea species 


1. Leaf blade at least 30 cm long; lateral veins at least 23 pairs; twigs flattened; crown 


large-leaved, long remaining monopodial...................ccceeeee eee eee 2. P. macrophylla 
Leaf blade at most 20 cm long; lateral veins at most 20 pairs; twigs round; crown dense, 
COme=Sh Ape 24.2 senssusedarcovsarveessAlansraaed urban aan eaereuanaaaielle dws weaves de sidsauncavhancamens 2 
2. Mature leaf blade without visible folds between the at most 9 curved pairs of lateral 
veins, not silvery lepidote below............. 0c cece cc eee ee eee eee eeeneeeaeaees 4. P. parvifolia 
Leaf blade with visible corrugations between the at least 9 pairs of straight lateral veins, 
more or less greyish silvery lepidote or tawny velutinous below....................000e 3 
3. Midrib glabrous below; petiole glabrescent....................0:c0eeee 3. P. malaanonan 
Midrib below and petiole tomentose or velUtinOUS................e ccc cc eee e cence eeee eee eeeneee 4 
4. Leaf undersurface persistently pale tawny velutinous.....................65 6. P. tomentella 
Leaf undersurface more or less sparsely caducous yellowish brown scabrid-pubescent 
ON: THE: VEINS ..hcce8 lacs te beaded abet yang be Sb heeds Lada eremgated ee edous MaRea be Feaeal hes a fas 5 
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5. Leaf lateral veins 9-12 pairs; petiole not geniculate....................c ce eeeee ee 1. P. lucida 
Leaf lateral veins 8—10 pairs; petiole geniculate....................ce cece 5. P. smythiesii 


1. Parashorea lucida (Miq.) Kurz 


(Latin, /ucidus = clear; the venation) 


J. As. Soc. Beng. 39, 2 (1870) 66; Slooten op. cit. (1927) 372, p.p; Symington op. cit. (1943) 102; 
Ashton op. cit. (1968) 38, op. cit. (1982) 387; PROSEA op. cit. 331; Newman et al. op. cit. 70. 
Basionym: Shorea lucida Miq., Fl. Ned. Ind., Suppl. (1862) 487. Lectotype (designated here): 
Diepenhorst HB 2074, Sumatra, Pariaman (hololectotype U). Synonym: Shorea subpeltata Miq., op. 
cit. 488. 


Tree to 60 m tall, to 1.5 m diameter; crown dense and dome-shaped. Young parts and leaf 
venation below more or less caducously greyish brown scabrid-pubescent; petiole, 
inflorescence, parts of flower exposed in bud, and ovary persistently so. Twigs terete; 
stipule scars short, pale, horizontal. Leaf buds ovoid, to 4 x 2 mm. Leaves thinly 
coriaceous, dull and more or less silvery stellate pubescent below, more or less persistently 
corrugated in between the lateral veins; blade ovate-lanceolate to elliptic, 6-14 x 2.5-6.5 
cm, base unequal, broadly cuneate to subcordate, apex acuminate, acumen to | cm long; 
lateral veins 9-12 pairs, slender but prominent below, straight; intercostal venation slender 
but distinct below; petiole 1-2 cm long, tomentose, not geniculate. Inflorescences to 12 cm 
long, with secund flowers. Flowers: buds to 7 <x 4 mm; connectival appendage acicular, 
prominent and longer than anthers. Fruits: calyx lobes to 8 x 1.7 cm. Nuts to 2.5 cm 
diameter. 


Distribution. Sumatra and Borneo. In Borneo, known only in C and E Sarawak from 
Belaga, Bintulu, Kapit, and Sarikei districts (e.g., S 18059, S 22238, S 22316, S 27990, and 
S 48164). 


Ecology. In Sarawak, local and uncommon and scattered in mixed dipterocarp forest on clay 
and sandy clay soils, at altitudes below 700 m. Vulnerable owing to land conversion. 


2. Parashorea macrophylla Wyatt Smith ex P.S.Ashton 
(Greek, makros = big, phullon = leaf; with large leaves) 


Gard. Bull. Sing. 19 (1962) 262, op. cit. (1964) 83, op. cit. (1968) 38, op. cit. (1982) 382; Anderson 
op. cit. (1980) 118; PROSEA op. cit. 331; Newman et al. op. cit. 71; Coode et al. (eds.), CLBD (1996) 
73. Type: Ladi BRUN 2002, Brunei, Kuala Belalong (holotype K; isotypes KEP, L). 


Large tree, to 50 m tall, to 1 m diameter, remaining monopodial into maturity; crown diffuse 
and adorned with the giant silvery leaves. Young parts, buds and inflorescence densely 
ochreous puberulent. Twigs c. 12 x 5 mm apically, compressed at first; stipule scars 
amplexicaul. Leaf buds linear-falcate, to 9 x 0.8 cm. Stipules to 15 <x 2.5 cm. Leaves 
distichous, subchartaceous, silvery below, prominently corrugated between lateral veins; 
blade oblong-elliptic, 30-50 x= 16-24 cm, base subcordate, apex obtuse to shortly 
acuminate; /ateral veins 28-36 pairs, straight, prominent below; intercostal venation very 
slender, dense; petiole 3-5 cm long. Inflorescences to 16 cm long, 2—3-branched, terminal 
branches cymose; bracts ovate, to 40 x 25 mm, acute, amplexicaul. Flowers: buds to 20 x 8 
mm; connectival appendage prominent, c. 2x the length of anther. Fruits: calyx lobes to 22 
x 2 cm. Nuts ellipsoid, to 2.5 x 1.5 cm. 
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Vernacular names. Sarawak—bilat (Iban), peran (preferred name). 


Distribution. Endemic in Borneo. In Sarawak known from Bintulu, Kapit, Limbang, 
Marudi, Miri, and Tatau districts (e.g., S 13791, S 18176, S 23049, S 23471, and S 75391). 
Also occurring in Brunei (e.g., BRUN 901, BRUN 3136, FMS 30388, and SAN 17377) and 
W Kalimantan. 


Ecology. In mixed dipterocarp forest on moist lower slopes and periodically flooded 
alluvium, along the inland rivers, on clay soils, at altitudes to 300 m. The gigantic silvery 
fallen leaves on the forest floor look like crashed model zeppelins. Occurring in Mulu NP 
but vulnerable elsewhere. 


3. Parashorea malaanonan (Blanco) Merr. 
(Tagalog, mala = false, anonang = the custard apple; a putative vernacular name) 


Sp. Blancoan. (1918) 271, PEB (1929) 400; Slooten op. cit. (1927) 375; Symington, Gard. Bull. S. S. 
9 (1938) 334; Keith op. cit. 19; Masamune op. cit. 192; Browne op. cit. 128; Ashton op. cit. (1964) 84, 
op. cit. (1968) 38, op. cit. (1982) 383; Meijer & Wood op. cit. 192; Burgess op. cit. 143; Anderson op. 
cit. (1980) 118; PROSEA op. cit. 332; Newman et al. op. cit. 72; Coode et al. (eds.) op. cit. 73. 
Basionym: Mocanera malaanonan Blanco, FI. Filip. ed. 1 (1837) 858. Neotype (designated here): 
Merrill Sp. Blancoan. 1053 (= US 874771), the Philippines, Luzon, Laguna Province, Mt. Maquiling 
(A, US). Synonyms: Dipterocarpus malaanonan (Blanco) Blanco, Fl. Filip. ed. 2 (1845) 312; Shorea 
malaanonan (Blanco) Blume Mus. Bot. Lugd. Bat. 2 (1852) 34; Parashorea plicata Brandis, J. Linn. 
Soc. Bot. 31 (1895) 104. 


Large tree to 60 m tall, to 2 m diameter, with dense dome-shaped crown. Bark dark, 
eventually blackish purple, fissured, thinly flaky. Young parts spasely greyish brown 
pubescent, glabrescent except on bud, inflorescence and nut. Twigs terete, with amplexicaul 
stipule scars. Leaf buds lanceolate-falcate, to 6 x 2 mm. Stipules hastate, to 15 <x 6 mm. 
Leaves thinly coriaceous, with visible corrugations between lateral veins, greyish silvery 
lepidote below; blade broadly elliptic-ovate, 9-15 = 3.5—7.5 cm, base unequal, obtuse to 
broadly cuneate, margin wavy distally, apex acuminate, acumen to 1 cm long; midrib 
prominent and glabrous below; lateral veins 9-14 pairs, prominent below; intercostal 
venation slender, sinuate; petiole 1.2-2 cm long, somewhat geniculate, glabrescent. 
Inflorescences to 18 cm long, doubly branched. Flowers: buds to 14 x 8 mm; connectival 
appendage somewhat longer than anther. Fruits: calyx lobes to 16 x 1.7 cm. Nut to 1.7 cm 
diameter. 


Vernacular names. Sabah—urat mata daun licin (preferred name). Sarawak—urat mata 
(preferred name). 


Distribution. Borneo and the Philippines. In Sabah widespread and recorded from Beaufort, 
Kinabatangan, Kota Belud, Kota Merudu, Kudat, Lahad Datu, Papar, Ranau, Sandakan, 
Semporna, Sipitang, Tambunan, Tawau, and Tenom districts (e.g., SAN 15225, SAN 17229, 
SAN 28928, SAN 30811, and SAN 76053) and in Sarawak from Lawas and Miri districts 
(e.g., S 3431, S 24976, and S 25329). Also occurring in Brunei (e.g., FMS 30531, KEP 
80138, S 5728, and SAN 17065) and E Kalimantan (e.g., Endert 5165). 


Ecology. In mixed dipterocarp forest on deep friable clay soils overlying shale, basic and 
intermediate igneous rocks, at altitudes to 1300 m. Once abundant in the eastern parts of 
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Sabah lowlands and still locally so in surviving forests; rare in areas west of the Crocker 
Range (Sabah) and in Sarawak. Vulnerable. 


Uses. In the past, the species supplied timber export from Sabah. 


4. Parashorea parvifolia Wyatt Smith ex P.S.Ashton 


(Latin, parvus = small, folius = leaf; small-leaved) 


Gard. Bull. Sing. 19 (1962) 264, op. cit. (1964) 85, op. cit. (1968) 38, op. cit. (1982) 382; Meijer & 
Wood op. cit. 195; Burgess op. cit. 140; Anderson op. cit. 118; PROSEA op. cit. 332; Newman et al. 
op. cit. 73; Coode et al. (eds.) op. cit. 73. Type: Haviland 2810/2331, Sarawak, Belaga (holotype K). 


Tree to 60 m tall, to 1.5 m diameter; crown dense, dome-shaped. Bark at first blackish 
purple. Young parts pale yellowish brown puberulent, indumentum persistent only on bud, 
inflorescence, and ovary. Twigs terete, slender; stipule scar short. Leaf buds to 3 x 1 mm. 
Stipules narrowly hastate, to 4 mm long, fugaceous. Leaves thinly coriaceous, not 
corrugated, not silvery lepidote below; blade elliptic to narrowly ovate, 6-9 x 3-4.5 cm, 
base broadly cuneate, equal, apex with slender acumen to 1.5 cm long; midrib slender but 
elevated below; Jateral veins 8—10 pairs, slender and hardly raised below, arching, well- 
spaced; intercostal venation subreticulate, well-spaced; petiole 1-1.8 cm long, somewhat 
geniculate. Inflorescence to 14 cm long, singly branched. Flowers: buds to 4.5 x 3 mm; 
connectival appendage short, slightly extruded above anther. Fruits: calyx lobes to 8.5 x 
1.7 cm. Nuts to 1.5 cm diameter. 


Vernacular names. Sabah—urat mata daun kecil (preferred name). Sarawak—urat mata 
bukit (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Kota Belud, Labuk Sugut, 
Pandawan, Penampang, Pensiangan, Ranau, and Tenom districts (e.g., SAN 37782, SAN 
76191, SAN 95283, and SAN 119902) and in Sarawak from Belaga, Bintulu, Lawas, 
Limbang and Miri districts (e.g., KEP 79350, S 18194 and S 43169). Also occurring in 
Brunei (¢e.g., BRUN 2604, BRUN 3013, BRUN 3381, and FMS 34567) and E Kalimantan 
(e.g., bb. 11772 and bb. 18165). 


Ecology. Scattered, usually uncommon or rare in mixed dipterocarp forest on clay soils. 
Especially on upper slopes and ridges, and at altitudes to 1350 m in upper dipterocarp forest. 
Occurring in Lambir NP but vulnerable elsewhere. 


5. Parashorea smythiesii Wyatt Smith ex P.S.Ashton 
(B.E. Smythies, Conservator of Forests, Sarawak 1959-1964; ornithologist and botanist) 


Gard. Bull. Sing. 19 (1962) 266, op. cit. (1964) 86, op. cit. (1968) 38, op. cit. (1982) 387; Meijer & 
Wood op. cit. 197; Burgess op. cit. 140; Anderson op. cit. 118; PROSEA op. cit. 332; Newman et al. 
op. cit. 74; Coode et al. (eds.) op. cit. 74. Type: Ladi BRUN 2000a, Brunei, Kuala Belalong (holotype 
K; isotypes KEP, L). 


Large tree, to 55 m tall, to 1.2 m diameter; crown dense, dome-shaped. Young parts pale 


yellowish brown scabrid-puberulent, indumentum persistent on inflorescence, bud and 
ovary. Twigs terete, c. 3 mm diameter apically; stipule scars to 1.5 mm at first, horizontal. 
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Leaf buds to 5 x 3 mm. Leaves coriaceous, silvery lepidote below, drying greyish mauve 
above, evidently corrugated between lateral veins; blade elliptic-oblong, 10-18 x 4-7 cm, 
base unequal, obtuse, apex with short slender acumen to 0.5 cm long; midrib prominent and 
tomentose below, narrowly furrowed above; lateral veins 8-10 pairs, prominent below, 
somewhat arched; intercostal venation distinct, dense; petiole 1.5—2.2 cm long, stout, 
geniculate, tomentose. Inflorescences to 10 cm long, doubly branched. Flowers: buds 
ovoid, to 7 x 4 mm; connectival appendage short, not exceeding anther. Fruits: calyx lobes 
to 10 x 1.7 cm. Nuts to 1.3 x 0.9 cm. 


Vernacular names. Sabah—urat mata batu (preferred name). Sarawak—meruyun (Iban), 
urat mata daun putih (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Beaufort, Sipitang and Tawau 
districts (e.g., SAN 18720, SAN 25272, SAN 44595, and SAN 72180) and in Sarawak from 
Belaga, Bintulu, Kapit, Limbang, Miri, and Tatau districts (e.g., S 29/51, S 32551, S 41302, 
S 41329, and S 56857). Also occurring in Brunei (e.g., BRUN 3016, BRUN 3169, FMS 
35448, and KEP 80138), and E Kalimantan (e.g., bb. 17890 and bb. 18320). 


Ecology. Locally frequent in mixed and occasionally upper dipterocarp forests on clay soils, 
at altitudes to 1000 m. Occurring in Lambir and Mulu NPs, probably not yet vulnerable. 


6. Parashorea tomentella (Symington) Meijer Fig. 18. 


(Latin, tomentellus = with small stuffing (e.g., of a pillow); the indumentum) 


Acta Bot. Neerl. 12 (1963) 320; Meijer & Wood op. cit. 199; Burgess op. cit. 140; Ashton op. cit. 
(1982) 385; PROSEA op. cit. 333; Newman et al. op. cit. 75. Basionym: Parashorea malaanonan 
(Blanco) Merr. var. tomentella Symington op. cit. (1938) 338. Type: Otik FMS 38745, Borneo, Sabah, 
Sandakan district, Kabili-Sepilok FR (holotype KEP). 


Large emergent tree, to 65 m tall, to 2 m diameter; crown dense, dome-shaped. Young twigs, 
buds, leaf undersurface, petiole, inflorescence, bracts outside, parts of calyx and corolla 
exposed in buds, and ovary densely evenly more or less persistently pale tawny velutinous. 
Twigs c. 3 mm diameter apically, much-branched, ribbed, becoming terete, smooth, dark 
brown; stipule scars slender, horizontal, amplexicaul. Buds lanceolate, acute, to 10 x 4 mm. 
Stipules narrowly lanceolate, to 16 x 6 mm. Leaves subcoriaceous, subpersistently 
corrugated between veins; blade elliptic-oblong, 10-20 x 5-10 cm, base obtuse to 
subcordate, subequal (peltate in young trees and saplings), margin frequently narrowly 
subrevolute, apex subacute or broadly acuminate, acumen to | cm long; midrib stout and 
prominent below, elevated above; /ateral veins 11-13 pairs, ascending, prominent below, 
somewhat arched; intercostal venation densely scalariform, evident and slightly elevated 
below; petiole 1.5—2.5 cm long, c. 3 mm diameter, stout, hardly geniculate. Inflorescences 
to 13 cm long, singly or doubly branched, branches bearing to 3 flowers; bracts lanceolate, 
to 10 x 4 mm. Flowers: buds broadly lanceolate, 15 <x 10 mm; sepals narrowly deltoid; 
stamens somewhat shorter than style, filament compressed, tapering, anthers oblong-linear, 
connectival appendage shorter than anthers, stoutly acicular; ovary small, ovoid, style 
columnar, c. 5x the length of ovary, stout, pubescent but for the apical 1/5. Fruits: pedicels 
c. 3 mm long; calyx lobes aliform, 3 larger lobes spatulate, to 20 x 2.3 cm, obtuse, 2 shorter 
ones lorate, to 10 x 0.8 cm, acute. Nuts subglobose, to 2 cm diameter, verrucose, apiculate. 


Vernacular name. Sabah—urat mata beludu (preferred name). 
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Fig. 18. Parashorea tomentella. A, fruiting leafy twig; B, detail of indumentum on lower leaf 
surface; C, flower bud; D, longitudinal section of open flower; F, adaxial view of petal; F, 
abaxial view of petal; G, adaxial view of stamens; H, abaxial view of stamens; I, fruit with one 
of the smaller calyx lobes cut-off; J, longitudinal section of fruit. (A-B from SAN 18703, C- 
H from FMS 55170, I-J from SAN A 1464.) 
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Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan, Labuk Sugut, 
Lahad Datu, Papar, Sandakan, and Tawau districts (e.g., SAN 18785, SAN 31098, SAN 
38163, SAN 96625, and SAN 134924). Also occurring in E Kalimantan (e.g., Ambriansyah 
& Arifin Berau 804, Ambriansyah & Arifin Berau 1050 and Kessler et al. Berau 851). 


Ecology. Locally abundant in mixed dipterocarp forest on fertile clay soils, on undulating 
land and alluvium, at altitudes to 200 m. Vulnerable owing to forest conversion. 


7. SHOREA Roxb. ex Gaertn.f 


(Sir John Shore, Governor-General for the British East India Company, 1793-1798) 
lun, meranti, selangan batu (preferred names), seraya 


Fruct. 3 (1805) 48; Brandis, J. Linn. Soc. Bot. 31 (1895) 73; Masamune, EPB (1942) 492; Symington, 
Malay. For. Rec. 16 (1943) 1; Ashton, MDB (1964) 115, MDBS (1968) 60, FM 1, 9 (1982) 436; 
Meijer & Wood, Sabah For. Rec. 5 (1964) 48; Burgess, TBS (1966) 134; Anderson, CLTS (1980) 
118; PROSEA 5, 1 (1993) 384; Coode et al. (eds.), CLBD (1996) 74; Newman et al., MDF-LHW 
(1996) 77, MDF-MHHW (1998) 159. Synonyms: Doona Thwaites in Hooker, Kew J. 3 (1851) t. 14; 
Pentacme A.DC., Prod. 16, 2 (1868) 626; Isoptera Scheff. ex Burck, Med. Lands PI. Tuin 3 (1886) 27; 
Ridleyinda Kuntze, Rev. Gen. Pl. 1 (1891) 65; Richetia F.Heim, Bull. Mens. Soc. Linn. Paris (1891) 
975; Parahopea F.Heim, Rech. Dipt. (1892) 66; Pachychlamys (Dyer ex King) Dyer ex Ridl., FMP 1 
(1922) 233. 


Emergent, sometimes main canopy trees; buttresses stout or thin (in most species of sect. 
Shorea), somewhat concave, usually more or less as wide as tall; stilt roots or flying 
buttresses rarely present; mature crown sympodial, hemispherical, spreading. Bark various. 
Stipule scars more or less short. Leaves: blade pinnately veined, rarely with intermediates; 
apex with tapering acumen, rarely caudate; intercostal venation generally scalariform 
(excepting, notably, many species of sect. Richetioides); petiole frequently but not generally 
geniculate. Inflorescences paniculate, terminal or generally 1-axillary, singly if axillary, 
doubly if terminal, branched, flowers secund. Flowers: buds lanceolate to spindle-shaped, 
occasionally subglobose (always so in sect. Shorea subsect. Barbata, sect. Isoptera, and 
sect. Ovalis); sepals free down to receptacle, unequal or sometimes subequal, if unequal the 
3 outer lobes longer than the 2 inner ones; stamens 10-105, in 1, 2 or 3 whorls, or irregular; 
ovary usually pubescent, occasionally glabrous. Fruits: calyx lobes unequal or subequal, 
expanded into a broad, saccate, spoon-shaped and distinctly imbricate base appressed to 
the nut; if unequal then all expanded into spatulate aliform lobes, with the 3 outermost lobes 
longer and broader than the 2 inner ones, if subequal then all 5 lobes are short but the 
outer 3 ones still somewhat thicker and longer than the inner 2 (all 5 equal, aliform, in S. 
isoptera). Nuts relatively large, most usually pubescent, acute, free from fruit calyx base, 
splitting irregularly at germination. 


Distribution. About 196 species from S Asia through Indo-Burma and Malesia to the 
Philippines, Java and the Moluccas. One hundred thirty eight (138) species are known in 
Borneo, of which 91 are endemic, and 130 occur in Sabah and Sarawak. There are few local 
endemics, for instance between two major rivers, or confined to the Kinabalu Massif or the 
Bau limestone; but 65 species, not all of them endemic in Borneo Is. are restricted within 
Borneo to north of a line between Pontianak and Tidung in Kalimantan. Most of those are 
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soils specialists, especially of white or yellow sands. Of these, many do not extend into 
Sabah beyond Sipitang and Beaufort districts in the south-west. 


Ecology. The most frequently dominant genus in the emergent stratum of the zonal mixed 
and upper dipterocarp forests on yellow/red soils, at altitudes below 1200 m in W Malesia 
and the Philippines. A few, especially among the yellow meranti field group (sect. 
Richetioides) reach maximum height in the main canopy. In Sarawak, and Brunei still, most 
of the vast coastal peat swamp was dominated by the single species Shorea albida, the alan. 
Most species have narrow edaphic ranges within the dipterocarp forests. A few in our 
region, such as S. retusa, S. revoluta and S. stenoptera are confined to kerangas forest, 
others such as S. inaequilateralis, S. macrantha, S. platycarpa, S. teysmanniana and S. 
uliginosa to the peat swamp forests, and yet others including S. platyclados, S. flaviflora and 
S. monticola to upper dipterocarp forests; while S. seminis and several others are exclusively 
found on river banks and alluvium. Few species of dipterocarps are confined to limestone 
habitat, though S. calcicola appears to be a good example in our area. Other species found 
on limestone habitat either grow on acid organic soils overlying it on plateaux and are 
kerangas species, e.g., S. multiflora, or are species of the seasonal tropics which penetrate 
our area on dry limestone karst hills, e.g., S. guiso and H. plagata, or are species of mesic 
lower limestone slopes that occur elsewhere on clay soils over basic rocks, e.g., S. isoptera 
and S. virescens. 


Uses. The most important timber genus in Sabah and Sarawak, albeit largely exhausted. The 
four field groups produce distinctively different timbers (cf PROSEA op. cit. 1993). 
Selangan batu species yield heavy hard yellow-brown close-grained timbers suitable for 
decking, garden furniture and construction. White meranti timbers are pale, of medium 
density, and siliceous, suitable for veneer; yellow merantis yield a light hardwood pale 
yellow-brown in colour, and red merantis a pink to crimson hardwood of light to moderately 
heavy density that was until recently the most favoured tropical general utility hardwood on 
international markets. Several large-fruited species, mostly in botanical sect. Pachycarpae 
of the red meranti field group, continue to be harvested, on account of the high content of 
cocoa butter with an unusually high melting point in their fleshy cotyledons. This is mixed 
with true cocoa butter in chocolates, and for lipsticks and polishes. 


Notes. Shorea is a very large genus, but fairly clearly divided into subgroups/sections based 
on characters of the stamens, and in many or some cases also the ovary, wood anatomy, 
bark anatomy and morphology, bud and leaf morphology, and resin chemistry. Six rather 
distinct field groups are also recognised, four of which occur in Sabah and Sarawak. Four of 
these six field groups exactly correlate with four of the botanical groupings, one includes 
two of them, but the largest field group, the red merantis, includes five botanical groups 
each with its distinct floral and bark characters. Meijer (Act. Bot. Neerl. 12 (1963) 322) 
recognised the red merantis as a botanical subgenus, Rubroshorea, solely on the basis of the 
pink to crimson red colour of the wood and inner bark. There are, however, exceptions even 
to this tenuous definition: Shorea guiso, in the selangan batu field group and botanical sect. 
Shorea, has red inner bark and heartwood, while S. scaberrima, whose wood anatomy and 
botanical grouping places it as a red meranti, has yellow-brown inner bark and heartwood. 
There is no single qualitative character which binds the red merantis as a natural botanical 


group. 
A more serious problem has been revealed by molecular phylogenetic studies (Kamiya et al. 


op. cit. 1998; Dayanandan et al. op. cit. 1999), which indicate that three botanical groups 
within Shorea, namely Anthoshorea, Doona (of Sri Lanka) and Pentacme (Indo-Burma and 
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the Philippines), are more closely related to Hopea and Neobalanocarpus than to other 
Shorea; and that Parashorea 1s closer to the ancestral line of those other Shorea than they 
are to that of Shorea sect. Anthoshorea, Doona, and Pentacme, and Hopea and 
Neobalanocarpus. Yet no character has been identified which characterises each of these 
two groups of Shorea sections separately. The two natural, phylogenetically separate major 
groupings within Shorea, cannot therefore be given generic status, recognizable in the 
herbarium or in the field. The alternative might be to give full generic status to the eleven 
currently recognised botanical sections. This would be difficult in some cases, such as sect. 
Rubella (red meranti), some of whose species share some characters with sect. Brachyptera 
(red meranti) or sect. Anthoshorea (white meranti). Perhaps more importantly, no-one who 
is interested in these trees who is not a botanist would welcome the division of the red 
merantis into 11 generic names. We, therefore, retain the commonly accepted definition and 
name of Shorea, perhaps the best known indigenous tree genus in Sabah and Sarawak, 
notwithstanding its paraphyletic origins. 


Classification. In Borneo (Sabah and Sarawak), the genus Shorea as delimited in the 
present study can be subdivided into 9 sections base on the following combinations of 
vegetative and floral characters: 


Key to Sections and Subsections of Shorea 


1. Connectival appendage setose, stout; anthers 4-loculed, apices of anterior locules often 
BISOCSELOSE ove scuirimeietshctas ade Sadun Marddputaadasdendedaderasesaeabesdoedtoude Seamb woes wenane 2 
sect. Shorea (selangan batu group) 
Flowers: petals cream, often pink at base; stamens 20-60, not distinctly whorled, 
filaments broad at base, gradually tapering, anthers 4-loculed, each locule oblong, 
often setose distally, ear-like with protruding base and apex, connectival 
appendage hardly exceeding the length of anther, more or less setose; ovary 
shortly conical, pubescent, with short columnar style. Leaf blade with conspicuous, 
flat or raised, or sometimes furrowed midrib above; intercostal venation densely 
scalariform, usually sinuate and hardly elevated. 
Connectival appendage generally sericeous or glabrous, if setose, then anthers glabrous 
ANG: 2lOCUIE is iss cvsiwgupedesays cg vee tere gen wewes staewerpeaelertde en saan she senseaunnedeege gen 3 


2. Flower buds ovoid to spindle-shaped; petals narrow, falling separately; connectival 
appendage sparsely setose.............. ccc eceeeeceee eens eens sect. Shorea, subsect. Shorea 
Flower buds globose; petals short, broadly oblong, connate at base on falling; 
connectival appendage and anther locule apices densely setose.................ceeeeeeeeeeeee 
b aS bretthbied arabian oo medubameaie ge se eiouletut ouscudingaoetabeaeeagenguenens sect. Shorea, subsect. Barbata 


3. Fruit calyx lobes far exceeding ripe nut, spatulate, wing-like but equal, patent; stamens 
15, anthers subglobose, connectival appendage shorter than anther apices, stout, not 
POCUL VEC vane athe Bel ivod caslcretharsiels ie ow a's he ate sisbetihens niche, side Mies sieucanc tel dlid os Moatietei scales 

sect. Neohopea (selangan batu group) 

Flowers small; buds globose; petals cream, broadly elliptic, falling separately; 
stamens to 15, in 3 whorls, filaments short, stout, hardly tapering compressed, 
anthers 4-loculed, locules subglobose, connectival appendage short, glabrous; 
ovary and stylopodium conical, style very short. Leaf blade with conspicuous, 
raised midrib on both surfaces; intercostal venation densely scalariform, slender, 
hardly raised below. Sapling leaves narrowly peltate. 
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Fruit calyx lobes unequal and spatulate, or equal and shorter than nut; stamens at least 
30, anthers of other shapes, connectival appendage longer than anther apices or, if 
Shorter, Ahem: FECUEVERL So icescoysereicce cern Saeise eset ad echeaes dala ested ako eee a dalek es dee Bae bea le be 4 


4.- Anthers:2-loculed 103 cs. che tes ocwas tence tie teiedgd stead vessel agi Gun Laws buid coe taad aggaatte ds be) 
sect. Richetioides (yellow meranti group) 
Flowers usually small; buds usually at most 5 x 3 mm, small; petals usually a 
shade of yellow, narrow, strongly twisted at anthesis forming a distinct albeit small 
cup at base enclosing the anthers, falling in rosette. Leaf blade with conspicuous, 
flat or somewhat furrowed midrib above; intercostal venation more or less 
reticulate or subscalariform with lesser cross-connecting veinlets. Opening leaves 
violet or magenta; sapling leaves often peltate. 
Anthets 4slOCuled iiss. ..ssesassviterieneacisineistasiws itera goss ivitecodgiad cover desstanininadcbtendexetaxgedden 6 


5. Flower buds larger, broadly ovoid; stamens at least 100, not whorled, filaments 
gradually tapering, anthers lorate, connectival appendage shorter than anther apice, 
densely setose; ovary without stylopodium, style short broad, distinctly truncate, stigma 
bya psec tia ini Bee Laas tee bs ak Bae ten ve trifid......sect. Richetioides, subsect. Polyandrae 
Flower buds usually smaller, ellipsoid or spindle-shaped; stamens (10-)15, in (2—)3 
whorls, filaments tapering abruptly medially, anthers subglobose to broadly ellipsoid, 
connectival appendage aristate, much exceeding anther apice, sericeous or glabrous; 
ovary with prominent stylopodium, style long, slender, stigma not trifid.................... 
AS tscee Soc holo eo TR ates ER aera bia Bases da BONE oe tdnd sect. Richetioides, subsect. Richetioides 


6. Anther locules linear to oblong; filaments lorate or tapering gradually; ovary without 


stylopodium, style at least as long aS OVATY......... 0.0 cesses ec ee eee een eeceeeeeneeseaeneneens 7 
Anther locules broadly oblong to subglobose; filaments tapering abruptly medially; 
ovary usually with distinct stylopodium, style usually short.................e cece eeeeeenees 8 


7. Connectival appendage at least 3x the length of anther, frequently sericeous; wood pale 

yellow, vessel arrangement reticulate in TS, with silica...... 0.0.0... cceceeeeeee ee nee eeeeees 
sect. Anthoshoreae (white meranti group) 
Flowers usually large; buds ovoid; petals usually white, sometimes with pink 
median suffusion, broadly elliptic to ovate-lanceolate, contorted and imbricate at 
anthesis forming a broad goblet enclosing the anthers, loosely connate on falling; 
stamens 15-30, in 3 or more whorls, filaments broad at base, tapering gradually, 
anthers 4-loculed, locules narrowly oblong to lorate, connectival appendage 
aristate, erect, at least 3x longer than anther; ovary ovoid, without distinct 
stylopodium, style longer than ovary, filiform, stigma more or less distinctly trifid. 
Leaf blade more or less bent backward along midrib; midrib generally obscure, 
sunken above. Wood-ray cells containing silica crystals; vessels reticulately 
arranged in TS of the wood. 

Connectival appendage less than 74x the length of anther, usually stout and glabrous; 

wood pink, vessel arrangement loosely oblique in TS of wood, without silica.. 
sect. Rubella (red meranti group) 
Flowers medium-sized; buds spindle-shaped; petals cream suffused with pink, 
lanceolate, contorted, imbricate at base forming a goblet enclosing the anthers, 
connate on falling; stamens 15-50, in 3 (if 15) or indistinct whorls, filaments 
lorate, gradually or abruptly tapering below anthers, anthers 4-loculed, connectival 
appendage short or exceeding the anther but of shorter length, tapering, glabrous, 
becoming recurved at anthesis; ovary with or without stylopodium, style columnar, 
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stigma obscure. Leaf blade (in mature tree) more or less cream lepidote below; 
midrib conspicuous (except in S. albida); intercostal venation densely scalariform, 
hardly conspicuous. Wood without silica; vessels loosely diagonal to rays in TS. 


Stamens 50-70, not in distinct whorls whorls, filaments very long, filiform, connectival 
appendage Vesti Sales nite tall A leiden ee ade asa Aisaaleece wee Natbomen nee ddoages en tatedeealt 
sect. Ovalis (red meranti group) 
Stipules and bracts not early caducous. Flower buds broadly ovoid; petals as in 
sect. Rubella; anthers subglobose, 4-loculed; ovary and stylopodium narrowly 
conical, style short. Leaf blade with obscure, sunken midrib above; intercostal 
venation scalariform. 
Stamens less than 30, in 3 whorls, filaments compressed and broad at base, connectival 
Appendage “aristatesoccalLrasnidcdeareacniadwedncarisomuaniderdeeagaaduaduewascadocedanned mages 9 


Connectival appendage at most as long as anthers, becoming more or less reflexed at 

anthesis; filaments applanate, tapering from the base to apex.............ceeeee eee e eee eeeee 10 
sect. Mutica (red meranti group) 
Stipules and bracts early caducous (except in S. quadrinervis). Flower buds ovoid; 
petals as in sect. Rubella; stamens to 15, in 3 whorls, anthers 4-loculed, locules 
globose; ovary with distinct stylopodium, style shorter or only slightly longer than 
ovary. Leaf blade generally with obscure or very slender midrib above; intercostal 
venation scalariform. 

Connectival appendage at least 12x the length of anther, not becoming reflexed at 

anthesis, filaments broad and flat at base, tapering abruptly medially and filiform below 

ADEN OTS i. acti ssite wicinieyen cise seid seas pie siete pitalo wa nia p wnletelinn bid oa ae ave Si nine Bie ed oa Bed w Sa 11 


Bark surface mostly becoming deeply and persistently v-section fissured, rotting off 
only in large trees. Fruit calyx lobes not auriculate......... sect. Mutica, subsect. Mutica 
Bark surface generally at first remaining smooth, then, after passing through a generally 
ephemeral shallowly v-section period, becoming chunkily flaky. Fruit calyx lobes 
auriculate at base......... 0 ccc eee eeee eee ee ees sect. Mutica, subsect. Auriculatae 


Base of filaments connate at base but otherwise free; ovary ovoid without, or pyriform 

with, a stylopodium, style filiform, prominent.................. cee ce eee eeeeneee teense teen enees 
sect. Brachypterae (red meranti group) 
Inflorescences lax, with long branches; stipules and bracts at times somewhat 
persistent. Flower buds ovoid; petals as in sect. Rubella; stamens 15 or 24—28, in 3 
whorls or indistinctly so, anthers 4-loculed, locules globose or broadly ellipsoid, 
connectival appendage 1/2~-3'’x as long as anthers, slender, erect; ovary with 
distinct stylopodium, together pyriform, or ovoid without stylopodium but with 
puberulent style base. Leaf blade with conspicuous or obscure and shallowly 
sunken midrib above; intercostal venation scalariform. Bark cracking and 
becoming flaky in clean more or less flat thin pieces. 
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Margin of flattened bases of outer filaments united to form a tube around ovary; ovary 
ovoid, small, stylopodium tapering into style, style and stylopodium spindle-shaped, 
tapering at base and apex, or stylopodium indistinct and style filiform, more than 2'2x 
the length: Of OVany s2oschcda2 odie ke sth oheadertshue Ghd ae ea Unk ahiedas Laas ME eta aad hakadess 
sect. Pachycarpae (red meranti group) 
Stipules and bracts subpersistent, usually relatively large. Flower buds ovoid to 
fusiform; petals as in sect. Rubella; stamens to 15, in 3 whorls, filaments lorate, 
abruptly tapering and filiform below anthers; anthers subglobose to broadly 
ellipsoid, connectival appendage at least 2x as long as anther locules; ovary small, 
ovoid, with glabrous or glabrescent stylopodium. Bark remaining smooth, hoop- 
marked, pale greyish brown, eventually often becoming irregularly flaked and 
scroll-marked. 


Key to Shorea species 
(based on flowering and/or fruiting specimens) 


1. Connectival appendage of stamen setose, stout; anthers 4-loculed, apices of anterior 
locules: Often also SetOS vac cavecee cain vcn te oake wee tendeede sist Seago bby wien gua yea peso etic sadege’ 2 
Connectival appendage generally sericeous or glabrous but, if setose, then anthers 
glabrous and 2-LoCUled....... eee eccesesseeeesseceseeceseeecseececececesseeaeseessecnessenseenaneeseeeene es 27 

2. Flower buds ovoid to spindle-shaped, petals narrow, falling separately, connective 
appendage sparsely SetOSe.......... 0. ce ce ceeeeeeeee eee e nee ceeeeeeenetseneneneneetetene enone 3 
Flower buds globose, petals short, broadly oblong, connate at base on falling, 
connective appendages and apices of anther sacs densely setose.................ceee 22 

3. Connectival appendage typically with 1-4 (a few with to 8) bristles, stamens 
OLHEF WISE: CLADTOUS 60h ia etsvctslecicinneaessenitad dulneait cicshsih napteisnst bicelles oatale Vatelactonste cteaeticak 4 
Connectival appendage with at least 5 bristles, shoulder of anther apices setose.......8 

4. Lateral veins at least 15 pairs.............c ccc cce cece eee e cece eee e eee eaeneeenene 49. S. guiso 
Lateral veins at most 14 pairs........... cece cece eee eee eee e eee eee eee e ae eee aeteee eens 5 

5. Fruit calyx lobes short, subequal........... 0... ..cc cc cece cence e eee eeeeee 50. S. havilandii 
Fruit calyx lobes unequal, 3 larger ones wing-like................s cece eeeeee eee eeeeeeeens 6 

6. Stamens. at least AQv.ec3.i.dsscoxenedecsavense ned cnseeaceudaeegeaecteavs 18. S. brunnescens 
Stamens: 20-3 Oo. ces ac setatesiegcndobint ee bode cade neaaicee tit eciotoudamemnengausieae eke 7 

7. Lateral veins 10—12 pairs, dense. In mixed dipterocarp forest.....114. S. scrobiculata 
Lateral veins to 9 pairs, distant. In forest on limestone karst hills....... 20. S. calcicola 

8. Fruit calyx lobes subequal, shorter than nut............... 0. cece ccc ee cece eens eee enen ene 9 
Fruit calyx lobes unequal, wing-like, longer than the nut..................ceeeeee eee es 10 

9. Stamens c. 55; ripe nut to 5 X 5 CML... cece e cece cence eee es 46. S. geniculata 
Stamens 30-40; nut at most 2 cm diameter.................cccceceeeenees 115. S. seminis 
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Staminal filaments setose along their distal margins.................. ce eeeeeeeeeeeeeeeeee 11 
Staminal filaments glabrous............ 0... cccc ccc ec ence cence cee ences ence nets ee eeee nena ees 18 
Leaf blade not eventually pale lepidote below............ccceeeecerees 45. S. foxworthyi 
Leaf blade of mature tree pale lepidote DelOW.......... ce cccesesseteetecreteceteeneeteeeeeee ees 12 
Twigs at first compressed..............ccecececeeceeeeee ee eeeeeeteceeeesenetenenaeneneneens 13 
EWigs “entirely terete, 2 iti tities cia ghealin siceie sta bastacedistcce datetetria teleie velitedenceanais Seeing 14 


Tomentum on twig and petiole yellowish brown scabrid; petiole less than 1.5 cm 


LONG: aisesced nati eecie ee acess cadence teste tied a aietatie Gudea eed 35. S. exelliptica 
Tomentum on twig and petiole buff, even; petiole at least 1.5 cm long................... 
sanidbtichina soracre nando anen Soaemmanone ta so bonwabeenrebudate one neneee naam tes 56. S. inappendiculata 
Leaf blade falcate, base asymmetric; lateral veins slender below.............:c:ceeeeees 15 
Leaf blade more or less symmetric, base equal; lateral veins prominent below....... 16 
Stamens: 33=44 2 Ace ladessc res canter sganedaweials teks setatewatdiersswateectaedss 38. S. falcifera 
StaMens 29332. teesstncy dele eee Masiten aseteeee wes Mies daneka ea dsiniecsdeeteed 74. S. materialis 
Stamens: 25=33 scicecoicciecd abide lawadiaundedecoesea taeeadncededue soedens 12. S. atrinervosa 
StaMens 39 =F Owen we aeie ae es Ah how toda tel tee cee iat Needs ela Ree cote Sets 17 
Petiole at least 3.5 cm lOng........ 0... cece cece eee e eee erence en ences eenees 27. S. crassa 
Petiole at most 2 cm 1ONG............ cece ccc ee eee cence nent eens ene ene nenene 83. S. obscura 
Stamens at East: AQ sc cctee dijt crt itacitasc stat Aedes teaaliva seta ots oles, cehtaee asaediaabehiaanteecieteton 19 
StaMens'-at MOS! 3-Wsi.% de senreecguaessanersaebedsdegesey eusgegigy see vegeesaeeantedavens oeeceed 20 


Leaf with more or less equal base, not cream lepidote below; lateral veins 11—15 


pairs, stout bDelOW......... 0. cece cece cece cee ee ence ee eee ee eneeeaenees 69. S. lunduensis 
Leaf falcate, cream lepidote below (mature trees); lateral veins 8-12 pairs, slender 
DelOW wide. Pasi wed aes eagsee ewe damenaeeeaeay 39. S. falciferoides (subsp. glaucescens) 
Lateral veins 16—24 pairs, puberulent below.....................0 cece eee 121. S. superba 
Lateral veins at most 16 pairs, not puberulent below..................ececeeeee ee eeee eee 21 
Lateral veins 11—16 pairs; domatia minute.....................0cceee eee 53. S. hypoleuca 
Lateral veins at most 12 pairs; domatia prominent, pore-like......... 33. S. domatiosa 
Stamens atleast, 45%5 free tes cated aie Yaleenleiterciontand ad ated intel Se talonnier ne 63. S. laevis 
Stamenssat MOst 3Svostiecohce eka o a wtadecs unseated ee ade epee cdesaeiebeae tie eaten 23 
Leaf blade less than 8 cm long; lateral veins 6—7 pairs, not sunken above............ 24 


Leaf blade at least 10 cm long; lateral veins at least 8 pairs, sunken above or not....25 


Fruit calyx lobes subequal, shorter than nut.................. ccc eee eeeeeeeee 11. S. asahi 
Fruit calyx lobes unequal, wing-like, longer than nut...................... 77. S. micans 
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25. 


26. 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Fruit calyx lobes unequal, wing-like, longer than nut............... 75. S. maxwelliana 
Fruit calyx lobes subequal, shorter than nut............ 0... cc eeeeeeeeeeeee ee ee eee eeeenenes 26 


Leaf blade coriaceous; lateral veins 5—6 pairs, not sunken above...... 62. S. ladiana 
Leaf blade thin-textured; lateral veins at least 8 pairs, slightly sunken above............ 
siehebeasdipib tard Staite amo Seoccle Bibi Sartre, dibin Bec tovbesiene Seesdiassvoed Globe ciate a-b aesle Ses asia one aka 16. S. biawak 


Fruit calyx lobes far exceeding the length of ripe nut, spatulate, wing-like but equal, 
patent; stamens 15, anthers subglobose, connectival appendage not exceeding the 
anther “apices, Stouts sacsitis acelin ot vidiid Glee catinen ned vide tate aelidntoncy tateus 58. S. isoptera 
Fruit calyx lobes either unequal and spathulate, or equal and shorter than nut; 
connectival appendage as long as or longer than the anther apice or, if shorter, either 


recurved or stamens at least 20...........c ccc ccc cece eee ee eect eee e eaten ee eeeeeneeeseenees 28 
Asithers 2-loculed: isjas.s wets lenGetscnctles ox a ieev a cadena sd as Ps aa oes 29 
Amthers 4 slocule ds. acs asecc.ssctisaceyounesesbu sas cov ees gig eo teats ros se Seoetlonsed outa gba ea Bose eau esoeee eS « 57 


Flower buds large, broadly ovoid; stamens at least 100, filaments gradually tapering, 
anthers lorate, connectival appendage shorter than anther apice, densely setose; ovary 
ovoid, without stylopodium, style short, broad, distinctly trifurcate..99. S. polyandra 
Flower buds usually small, ellipsoid or spindle-shaped; stamens (10—)15, in (2—)3 
whorls; anther locules subglobose to broadly ellipsoid, tapering abruptly medially, 
connectival appendage aristate, much exceeding anther apice, sericeous or glabrous; 
ovary with prominent stylopodium, with long slender style, stigma not trifid...... 30 


Fruit calyx lobes shorter than nut, subequal................ 0 cece cece eee e eee ceee eee entenees 31 
Fruit calyx lobes longer than nut, wing-like, unequal................ 0. cc eceeee cece eens 47 
Nut glabrous, shiny, drying black............ ccc cece cece eee cence eee ene ea eneeenennes 32 
Nut pubescent, drying dull, pale... .. 0.0... e cc cece ce cee eee ne eens eneeeenes 33 
Petiole at most 1.2 cm long; ovary glabrous; stamens c. 15............ 67. S. longiflora 


Petiole at least 1.8 cm long; ovary puberulent; stamens c. 10.....71. S. macrobalanos 


Leaf blade less than twice as long as Wide........... 0... cc cece c eee e eee ee ene eeeneeeeaees 34 
Leaf blade more than twice as long as Wide............... 0 cc ccc eee e eee ecee eee eeeneenees 39 
Stamens 16-17. p.acosniyeavsaned cquetupadeseeve yes saegeuys mastaredeehgeeiyees 106. S. richetia 
Stamens: LOTS sos cees yeadadacgra Seats oes he pee bons huaee wo oaow aang Sahadinns cabanas oben 35 
Leaf venation persistently cream puberulent below............cccccccesceeenees 65. S. laxa 
Leatcentirel y ola rous isn <ssicicstayintse ciate tuseictun seteleeretesectasisagetenialsireleincdateya ebb Sesndinsnataite nibs os ie 36 


Mature tree leaf deeply peltate; understorey tree with smooth bark...... 94. S. peltata 
Juvenile leaf peltate only; canopy tree with flaky bark...............e cece eeee ence tenn ees 37 


Leaf blade 7-12 cm long; lateral veins 5—7 pairs; nut to 3 x 1.3 cm, drying mauve 
puberul ents 64 sesh sik aecdenssaisna daeeaoh ings daneteasok eine? 14. S. balanocarpoides 
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38. 


39. 


40. 


4l. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


DIPTEROCARPACEAE (ASHTON) 


Leaf blade at most 8 cm long; lateral veins at least 7 pairs; nut to 2 x 1.2 cm, cream 
buff tomentose (rarely glabrous)...............ccc cee cc eee ne ence nent nee ne eens een eneeneeees 38 


Lateral veins 8-10 pairs, hardly raised below; blade base not decurrent; petiole 
drying rugulose; ovary without distinct stylopodium................... 80. S. multiflora 
Lateral veins 7—9 pairs, slender but distinctly raised below; blade base shortly 
decurrent; petiole drying smooth, black; ovary with distinct stylopodium................ 


Ladieyea es at alehendatargs sanded boaduastepeie cave aimed asea vente cheese saeaaeen camereute 92. S. patoiensis 
Leaf blade greyish brown scabrid-pubescent below................... 57. S. induplicata 
Leaf glabrous, or venation alone pubescent below..........c ce ceceeseeeeeeeeeetetteeereenees 40 
Midrib and lateral veins shallowly furrowed above.............. 120. S. subcylindrica 
Midrib and lateral veins not furrowed above................ccceec sence eeeene ee eneneeeenes 41 
Leaf venation puberulent below............... 0c cece ccc e cence eee ence eee ee ee ene eee en nes 42 
Leaf venation entirely glabrous............... cece ccc e cence eee cence eens ene e seen seen ees 43 


Blade base equal; midrib prominently narrowly furrowed above...... 82. S. obovoidea 


Blade base unequal; midrib not narrowly furrowed above................ 22. S. chaiana 
Petiole persistently pale cream, puberulent or glabrous...........cceceeeceserteeeeeeenees 44 
Petiole drying greyish brown or black, glabrous.................cececeeeeeeeeeeneeeeeeees 45 
Petiole at least 1.9 cm long; blade greyish matte below; stamens c. 10; fruit calyx 
lObES: ‘SUbPateNte a cdA 2. oaced.dontewaceulsnam antes dewaaboueten deme oeseernesemes 23. S. collaris 
Petiole less than 1.5 cm long; blade pale tawny below; stamens c. 15; fruit calyx 
lobes clasping the nut............... ccc ccc e cece cence eee eee eeeeneeeeeees 9. S. angustifolia 


Twig slender, pale; leaf blade dull below; distal end of petiole drying cream............ 
Kieibe ioloseeielahencs Lop uoredereretes tehtwd house ter seetye nde dete e ae 123. S. tenuiramulosa 
Twig stout, drying dark; leaf blade shiny below; petiole drying entirely black....... 46 


Leaf blade coriaceous; midrib flat above...................0. cece essen 13. S. bakoensis 
Leaf blade thin-textured; midrib raised above...................045 130. S. xanthophylla 
Petiole at least 1.9 cm long; lateral veins at least 10 pairs................. ce ee sees seen es 48 
Petiole at most 1.8 cm long or, if longer; lateral veins less than 9 pairs................ 49 
Petiole 3-4 mm diameter, stout; blade thickly coriaceous.................. 54. S. iliasii 
Petiole less than 2 mm diameter; blade chartaceous.................. 37. S. faguetioides 
Lateral veins at least 14 pairs............ cece cece ccc cence nent eeeee eee eeenene 6. S. alutacea 
Lateral veins at most 12 pPalrs...........c ccc cece eee e eee cence eee eee ne enee nee eeenees 50 
Leaf venation persistently tomentose below................ cece ecee eee eeeene ee eneneneenes 51 
Leaf venation glabrescent or glabrous below...............cecceceeeceeeneeeeeeneeeeenaes 53 


Leaf blade more or less densely pale greyish green puberulent below..................4: 
Sigetvesuaeihelieoheses a baerdasea hoes dys teat avyedge cs enh ede Gta ed 68. S. longisperma 


199 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


Leaf blade glabrous; venation scabrid-puberulent below...................seeeeeeeee ee 52 


Leaf margin revolute; lateral veins 9-12 pairs; tomentum scabrid.....................0668 
slsieholoteayeahsuetnreanane cides obehoass Wins elbig-@ignrdsouelen died crdedchanSeatavardiardvedlangln cebetsieiGe 1. S. acuminatissima 
Leaf margin not revolute; lateral veins 7—9 pairs; tomentum even....... 47. S. gibbosa 


Lateral veins very slender, hardly raised, with distinct shorter intermediates; midrib 
drying reddish or blackish, frequently with paired glabrous pore-like domatia at base 
<Sapimeatio uc vabasarpaubebe vest au creszneauasbegoe ladlosteh ed aden gured avenues tale 52. S. hopeifolia 
Lateral veins stout, without intermediates; midrib not drying darker than blade, 


distinctly raised, without domatia.............. 0... cece ec cece ee ne eee ene eeeeeneeenenees 54 
Petiole: 1272-2 ‘cm: JONG >: cacadicn:sacdacootanioaaate outrabenenteaauedwade 60. S. kudatensis 
Peétiolesat most 1:6. cm longs ac cncis atenieteae ce deeeeencuse a delhe va ckjessat ere atebaeddea ee ceeds 55 
Lateral veins 5—7 pairs........ ccc cce cece cece ence eee ee ences eee eneeeeenees 29. S. cuspidata 
Lateral veins at least 8 pairs..........e cece cece cece eee eee ee ee ee ee eee n sense ee enene tena es 56 


Lateral veins c. 8 pairs, prominently raised below; leaf margin narrowly revolute...... 
Uadsrclelecrajaseaitisidecdecide deejeiedisreMoverdiestclen'clefeband Alea buqiitiend bela, Sabre Leable have baler dense 79. S. mujongensis 
Lateral veins 9-12 pairs, raised but not prominent below; leaf margin not revolute.... 
PE Se Nechl cca i ke Helen tie A aAecrtn Reka Se ANAT aie oe 00 os, oelasrietcientontaio tet 8 36. S. faguetiana 


Anther locules linear to oblong; filaments lorate or tapering gradually; ovary without 


stylopodium, style at least as long aS OVALY........... ce cece ee eee teen ee ceeeeeeeeeeeeneee 58 
Anther locules broadly oblong to subglobose; filaments tapering abruptly medially; 
ovary usually with distinct stylopodium............... cece eeeeeeeee eee eeeeneeneneneneeees 72 


Connectival appendage at least 3x the length of anther, frequently sericeous; wood 


pale yellow, vessel arrangement reticulate in TS, with silica..............c cece eee 59 
Connectival appendage less than *%4x the length of anther, usually stout, glabrous; 
wood pink, vessel arrangement loosely oblique in TS; silica absent................... 69 
StamMensat least Uric cswvcawevaseatslrsaiegsccaty ewe teva Peeves Laval reaver eerewewersved ey 60 
STAMENS 10: 1 disrscl athe teiciote Setars oid Sas ela viele rochesite inti elsingtarbate dn ps cach ube nieselo geen dugettste ste eisieei ce 61 


Stamens c. 17; blade undersurface pale pink lepidote (mature trees); lateral veins 20— 
DAS PAILS sf 2% 8 ates icts desavtecscateShesurctelechoh nie daietneceaistenaltinaie Ton eeinchdctaremnnstnres heed 31. S. dealbata 
Stamens c. 25; blade not pale lepidote below; lateral veins at most 14 pairs............. 
oc oeucioeeddicoeabenbaesuidaue ouwosiregouanenepedaaa sachs -cniwosndeGad sagdenemeeuars 48. S. gratissima 


Leaf venation persistently tomentose below 
Leaf venation early glabrescent below.............eeee 





Tomentum red- to cream-brown; leaf blade oblong-ovate, bright yellow lepidote 


DELO Wiest ncn stetialtest Gia Sinditaynstetbenteratelaleninnin oiveneeeetcaeh savas iareceteacenas 84. S. ochracea 
Tomentum dull greyish to tawny brown; blade obovate or ovate-oblong not pale 
lepid ot: bel OW: as.2aseesasecce estecaaid adbtis cota de bce ae Mew oieibeg Dada eaioe eb ue D akamtenaee meee 63 
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63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


DIPTEROCARPACEAE (ASHTON) 


Leaf blade obovate; lateral veins at most 17 pairs; twig at first compressed.............. 
edisiedaistdivs sig Coindoincvisits a eiadle ons Sacabes vale Rea oae Vda vena es veea uae eas bese reees 127. S. virescens 
Leaf blade ovate-oblong; lateral veins 17—26 pairs; twig terete...... 64. S. lamellata 


Lateral veins at least 15 pairs; twigs at first compressed...................:eeeeeee eee 65 
Lateral veins at most 15 pairs or, if more, then twigs terete...................ceee eee 66 


Fruit pedicel c. 1 cm long, c. 5 mm diameter; receptacle obconical; longer fruit calyx 
lobes to 18 cm 1Ong......... cece cece eee e eee e eens ee eeeeeneneee 122. S. symingtonii 
Fruit pedicel at most 2 mm long and diameter; receptacle cup-shaped, abruptly 
constricted at base; longer fruit calyx lobes at most 13 cm long......... 25. S. cordata 


Twig apices more or less compressed; leaf blade subchartaceous, drying chocolate- 


DOWD Sys cosiesatiinichclch sniceadaqudamendhnataa eae pihedecteasoadiedeneashapaedos 17. S. bracteolata 
Twig terete; leaf blade coriaceous, drying tawny to pale yellowish brown........... 67 
Base of leaf blade cuneate.............. cece cece cece e eee cence een eeeenee 103. S. resinosa 
Base of leaf blade obtuse to subcordate............ 00. cccce cece cence cence eee e eee eeneenees 68 
Base of fruit impressed; flower bud to 5 x 2.5 mmM...............seeeeeneee 3. S. agamii 
Base of fruit tapering; flower bud to 9 x 5 mm.............. cece ee eeeeeee eee 24. S. confusa 
Midrib obscure above; twigs compressed..............0:ccceceeeeeeeeeeneeeees 4. S. albida 
Midrib conspicuous above; twigs terete..............c cee ce cece cece ence neces ee eneeeeenees 70 
SUAIMONIS? 25 Bi stesso chal tates tosete steed cscs eetautse cae stncsycaietclsinnsttsteanstertiney rottamnetnsie sees 32. S. dispar 
Stamens:15—20 is. cdsere usisgeseceagey ogee sevegesdaephedasaueeslmhepeeeiedieturdessbacdeseesst 71 
Dtamens-15. a sitahed hee A ORO er eat ES tell ee cate 108. S. rubella 
Stamens: 19—2 ec ss.. 5 davancacaeaa vnc adh oataetnarebeleoads cutee eadhetem edies tera 34. S. elliptica 


aid lard iain diate Siatewiatewiatadc ata Sve wats elolnetedie viresateatdis Weeosncase eninte ele nella setae vane okt ates 85. S. ovalis 
Stamens less than 30, connectival appendage aristate, filaments compressed and 
broad at basesc.cc scnasincwsneauegesieiv ent peep ine dite sents beedegualgubauebvarsias seeeeapeentyey 73 


Connectival appendage aristate, at least 1’2x the length of anther, not reflexed, 
filaments broad and flat at base, tapering abruptly and filiform below anthers........ 74 
Connectival appendage at most of the same length as anther, generally becoming 
reflexed at anthesis; filaments flat, tapering from base to apex.................00.00+ 106 


Filaments broad at base, tapering abruptly medially and filiform below anthers, 
connate at base but otherwise free; ovary ovoid without, or pyriform with, a 
stylopodium, style filiform, prominent............... 0... cece ccc ec eee cence nena eeeeneeenees 75 
Margins of flattened bases of outer filaments united to form a tube round the ovary; 
stylopodium tapering into style, style and stylopodium spindle-shaped, tapering at 
base and apex, or stylopodium indistinct and style more than 24x the length of 
OVALY 3 TILIPOTIMN eg Oeste foe dle cate Road Coats Menara Menage tance tunis Me hied Aasiate aes 96 
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73. 


76. 


Td 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


StaMens 24-28 seco clasiasd sasubad dgescnmameuseswakenea el wpe eeia ded eee 117. S. smithiana 
StaMenss Posie eassas suse ew lsh ates Sake th Gad oe wee we aes he ob connor ea Ee 716 


Ovary without distinct stylopodium, ovoid, style at least as long as ovary, generally 
puberulent in the basal half........ 0... cece cece cece en ee eens eee eae ee ene senna ones 77 
Ovary and stylopodium distinctly pyriform, style shorter than both, glabrous....... 89 


Leaf blade falcate, base distinctly unequal...................... 55. S. inaequilateralis 
Leaf and base more or less symmetrical.............. 0c. cece ee ceeeee cee eeeeeeeee ene ones 78 
Leaf blade below, petiole and young twig scabrid-tomentose....................0006 79 


Leaf blade below, petiole and young twig shortly evenly tomentose or glabrous.....81 


Leaf blade coriaceous, margin revolute, cream-lepidote below (mature trees); longer 
fruit calyx lobes to 6.5 X 2.5 CML... . cece cece eee eee nee eneenes 43. S. flemmichii 
Leaf blade more or less chartaceous, margin not revolute, not lepidote below; longer 
fruit calyx lobes to 14 X 2.5 CML... cece cece nee ee ee ee cents neces nena eee ee enn 80 


Leaf blade concave; tomentum drying paler than blade undersurface....... 5. S. almon 
Leaf blade flat; tomentum drying same colour or darker than blade undersurface...... 


Lydiard teenie cere castictiaieune gee none pamneiae ne aiemicuntamtaseane Noass Cette 91. S. parvistipulata 


Lateral veins at least 13 pairs, very slender, hardly raised below; intercostal venation 


not raised, densely scalariform............ 0... .ccc ccc ec ence cence eee eee e tense eens eeeenees 82 
Lateral veins, if more than 13 pairs, prominent below; intercostal venation not as 
ADOVE ilatnetaa guste nts diey twig vit eel eatcue cena uptoele theteia cebu ciaien teeta wbreia bias 83 


Leaf blade 10-15 x 5—8 cm, base subpeltate discernable as a rib over the base of the 
midrib (mature trees); stipule scars cuneate..............e cece cece ee eeee ee 26. S. coriacea 
Leaf blade 6-10 x 3-5 cm, base not subpeltate; stipule scars long, often amplexicaul 
ssciesepe Siete bottle ay cttnls oe Sun angie Ives Ticitinii a od matt anenaedatce eintncdends 126. S. venulosa 


Lateral veins at least 16 pairs; blade pinkish cream lepidote below. ....128. S. waltoni 


Lateral veins at most 16 pairs; blade not pale lepidote below.....................:0665 84 
Pettolé 4-6: Cm IONE. cssacsutsisvraetauaesaenustepeengesragesaeabeuetdess 87. S. pachyphylla 
Petiolezat'most: 3:5 cm lOn gs 32 cey ada vas Sees edensad es eea vesaiiented cua tertesiannebonkenes 85 
Connectival appendage SCariouS.............. cc cece eee eeeeeeeeeeneneee 93. S. pauciflora 
Connectival appendage glabrouS.................ccccc cece eee ee ence nee e eee ene eee eae ene eeenes 86 
Leaf blade with to 3 pairs of pale scale-like domatia at base........... 59. S. johorensis 
Leaves without scale-like domatia..............cccceceeeeeeceecneneeeeeeeeeeeeeeenenenees 87 


Leaf thickly coriaceous; style glabrous. In karapa forest, at 800-1200 m altitudes...... 
sanjesdacteitaeisteobetsoved sbetfotsseencbsDeresa ecsbeseregienet oteaiaibVGuig cate stsbaeat cate borate eerateteaid aera etichetst 21. S. carapae 
Leaf thinly coriaceous; style densely pubescent at least in basal 4. In flood plain and 
mixed dipterocarp forest, at altitudes to 600 M......... 0.0... eceeececeneneeeee een eneeees 88 
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88. 


89. 


90. 


91. 


92. 


93. 


94. 


95: 


96. 


97. 


98. 


99. 


DIPTEROCARPACEAE (ASHTON) 


Fruit calyx lobes shorter than nut............... ccc ee eeeeeee nee e eee neee 88. S. palembanica 
Fruit calyx lobes wing-like, much longer than nut..................00064 8. S. andulensis 


Twigs compressed; midrib sharply acute below; lateral veins hardly raised below...... 
Sih gues tlgrsle Bd geaie Tose aiclades Ure bea done ieinngnewh ceebe die Said Miers p Salads ard caieigeiginiwe getediees 98. S. platyclados 


Twigs terete; midrib terete but prominent below; lateral veins distinctly raised.......90 
Fruit calyx lobes less than 2x the length of nut.............. cc ececee cee ee eee e eee ee eee enes 91 
Fruit calyx lobes at least 3x the length of nut......... 0.0... cc ceeee eee ee tence eneeeneeees 92 


Ovary and stylopodium hardly distinguishable, filiform towards apex, stouter below, 
frequently further swollen in the basal half, style short; ripe nut to 5 x 2.5 cm.......... 
siecle ein Vaieletee ni wintcens niet alt die dee bd Blais cates eds on Oke ae aha olcelaet tle cae cielely 112. S. scaberrima 
Ovary and stylopodium ovoid, crowned by a filiform style equal in length; ripe nut to 
Bi MAS CDs 30% 0d aie ts sees os Se obee See gated swe Sawie Rod sa es eave tes veaeeN eee 40. S. fallax 


Ovary and stylopodium densely pubescent but for the short style apex.................45 
Bate Ae eA tt Reheerctchan tte ey Metadata heed eta Na Nec tates ete 101. S. pubistyla 
Ovary and stylopodium puberulent, glabrescent to glabrous or if puberulent, then 
stylevequal: in‘lenigth...cic0i svasdesbavoghodiaiee be doce eke Be dh Bid oedae eched eset baat wekeehe 93 


Connectival appendage exceeding the style at anthesis, very slender, crisped; leaf 
blade bullate between intercostal veins; venation below, petiole and twig scabrid- 


TOMENLOSE 2c es Shoah acted acento ae Smee ae 19. S. bullata 
Connectival appendage not exceeding style at anthesis, awn-like; leaf blade flat, 
evenly tomentose or glabrouS............. ccc ccc ece cece eee eee e eee n cent ee ene eee eneenenees 94 


Ovary and stylopodium glabrescent, c. 2x the length of style; anther locules large, 


strongly tapering to and fused at apeX............cceeeeeeeeeeeneeeeeeeeees 42. S. flaviflora 
Ovary and stylopodium puberulent, equal to style length; anther locules not large, 
hardly: taperin.G: freevsse2 253s anc dita sh eee bandied sae ea os ued SIRNAG a de atwaas Ehdaaa tase 95 
Lateral veins 13-19 pairs; blade golden lepidote (mature trees) below, without 
COMA A tht tal A caine erste ets lune hatter ncrdtaabelicie tats tetra 78. S. monticola 
Lateral veins 6-8 pairs; blade glabrous, with pore-like domatia......... 61. S. kunstleri 
Stipule scars amplexicaul....... 0.00... cece cece cece eee e eee nee eben tenes tent eee nena ees 97 
Stipule scars prominent but not amplexicaul..................ccececceee eee ee eeeeneee 104 


Leaf blade sparsely short-tomentose or glabrous below..................:eceeeeeeeeeeees 98 
Stipules with cordate subequal base..................ceccecee cence eee eens 118. S. splendida 
Stipules not cordate at base......... ccc ce cece ener e eee e eee eens eee eens eee enaeeenes 99 
Leaf “base: peltate siecccadsadwetcassndcvdadaaneoesadolcuivenmetadinn Mebaseantens 129. S. woodii 
Leaf base cordate, obtuse or cuneate..............c ccc cece cc cece cece e cece ee eeeeeeeeens 100 
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100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


Lateral veins 11-20 pairs; nut to 6 x 4 cm; longer fruit calyx lobes to 11 cm long 


cians tna psataneaied shedeaeo eine hans aaribveanerageuen Nedbane embakwes Bodenerencoatmbu ghee asaeeeecbalewe 101 
Lateral veins 9-12 pairs; nut to 3.7 x 2.5 cm; longer fruit calyx lobes exceeding 15 
CM OMG es ssecicidea cadens cdancudSechaaadaoe Gdegid dened eaatcaednkeaeba whdeieaie.dekandah acess 102 


Inflorescences to 35 cm long, axillary on modified sections of the twig with short 
internodes and rudimentary or aborted leaves; stipules to 2 cm long, subrevolute...... 
datousbete aatart dati eargartcdins seswcesti ce da atstetintcidesichin statute Schcinard Bute ot aan de tia ceaieds 119. S. stenoptera 
Inflorescences to 20 cm long, in axils of normal leaves on normal twig; stipules to 5 


Cr LONG, Mat csc ecesieeeseeosiccaas obadage Shae deegeaweleeesaddeemcenceee 72. S. macrophylla 
Leaf blade at least 25 cm lOng...... 0... cece cece eee cece eee ee ene eeees 100. S. praestans 
Leaf bladevatmost21) cm lon Sse nacnsdaiwes scotiaac neath ddmniameas Maaoheaeteaedaw orate 103 
Leaf blade broadly ovate to suborbicular, 10-13 cm wide......... 107. S. rotundifolia 
Leaf blade elliptic, 5-8 cm Wide...............c cece eee ee eee eeeeneee 7. S. amplexicaulis 


Leaf base cordate; undersurface densely persistently golden pubescent.................. 
ulsicrcu ate Rie etats auth ras 28 eat Rd aout Sid Maa tdacectid es Aanctatalees) 76. S. mecistopteryx 
Leaf base not cordate; tomentum caducous or not golden, or leaf glabrous...... 105 


Stipule scars short, horizontal or somewhat ascending; lateral veins 11—14 pairs....... 
aie esa hanes garnn-butsktepae beberle feted hea cip Sh cea indo w Mri ei cheba dg Rosa deetsers ace 15. S. beccariana 
Stipule scars falcate, descending; lateral veins mostly 14-19 pairs...... 96. S. pinanga 


Fruit calyx lobes auriculate at base........ 00... cece cece ccc e cence renee eens ee eeeeaene 107 
Fruit calyx lobes not auriculate at base........... cece cece cece cece cence nena ene eeeeee eee 112 
Leaf blade narrowly oblong; lateral veins at least 19 pairs............... cece eeeee ee 108 
Leaf blade elliptic, oblong to lanceolate; lateral veins at most 15 pairs............... 110 
Leaf blade concave boat-shaped; lateral veins sunken above.......... 116. S. slootenii 
Leaf blade flat; lateral veins prominent above.................ccceceeceeeeeeeeeeeee eens 109 


Leaf blade sparsely tufted pubescent or glabrescent below; lateral veins 24—28 pairs 
ah sdwed Simdon lene teemegnogaen hath ouhawereny wdtadunoaceh diaceranvaeh she we ate 81. S. myrionerva 
Leaf blade densely shortly persistently scabrid-puberulent below; lateral veins 19-25 


PITS Aa itaralostscteereuch te siaas inch cbetuctoras te abet ofnctotostetelats sehen tateievcassecateisrdecit ducati ets 111. S. sagittata 
Leaf blade 14—26 x 6.5—12 cm, thickly coriaceous..................c. eee eeees 2. S. acuta 
Leaf blade 7-16 x 2.2—6 cm, thinly coriaceouS........... 0... .c cece eee e eee eee eeetneee 111 
Leaf blade lustrous below; lateral veins prominent.................. 73. S. macroptera 


Leaf blade dull below; lateral veins hardly raised, very slender...... 41. S. ferruginea 


Stipules exceeding 20 mm long, broad, boat-shaped, prominently ribbed, coriaceous, 


not early CadUCOUS......... 0... cece cece ce cece ence ee eee eee ne enen ene 102. S. quadrinervis 
Stipules at most 19 mm long, chartaceous, flat, not prominently ribbed, early 
CACUCOUS acto dvieiic wae are Gyachentcunicls «arovis alts othe cthaweialt ties entctoadateeute me eeMadoneeees 113 
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113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


122. 


123. 


124. 


125. 


DIPTEROCARPACEAE (ASHTON) 


Flower buds at least 14 mm long........... 0. cece cece cece eee ence eee ne ea eneeeaene eee 114 
Flower buds at most 10 mm long................ ccc cece cece cece ee ence ee ene eases eeneee eee 115 
Petiole at most 0.6 cm long; leaf base cordate, unequal.............. 70. S. macrantha 


Petiole 0.6—1.2 cm long; leaf base obtuse, equal............... cece cece ence ence ee eeeneenees 
iteefc la eat tasea re Mae tevin Picea teiatral sat oh tla We 51. S. hemsleyana (subsp. grandiflora) 


Leaf blade glabrous below...............c cece cece cence eect e eee eects ene ene ene eeeen ees 116 
Leaf blade sparsely or densely tomentose or pale lepidote below..............:00 0 118 
Apex of leaf blade retuse....... 0... cece cece cence cence ee ene ene eneneees 104. S. retusa 
Apex of leaf blade acuminate............ 00. cc cece cece cence eee e eens ene eneeeeneeeaeennes 117 


Lateral veins 8—9 pairs, with prominent axillary pore-like domatia.....................04 
Edisteadinihe Selle eis clare ted tare ceblag crting Sastetotedttachtoeingdbetcigicen ina mam eased 44. S. foraminifera 
Lateral veins 11-12 pairs, with at most a few pairs of small domatia at the midrib 
DAS Ci. ssdee Mis ware qrcaspnua couisermelalctiaiad ps oon eae Giak weteraga gemieiad ot eae 124. S. teysmanniana 


Leaf with at least 14 pairs of lateral veins or, if sometimes with as few as 11, greyish 
brown scabrid, cream pubescent or lepidote below, or with pale scale-like domatia up 


Sides Of MIdKIDss.checseescasGane aaseis one meaedeona ee edad sas eobueedwecaeauatmacendeteeagen’ 119 
Leaf with at most 13 pairs of lateral veins, or if tomentum as above, then with at 
most 10 pairs of lateral veins; domatia and indumentum not as above............... 125 


Leaf blade evenly pinkish brown velutinous below; lateral veins 20-25 pairs, with 


prominent intermediates......... 0.0.0... cece ccc ce eee ee eee eee eeeeeeeee 10. S. argentifolia 
Leaf blade not pinkish brown velutinous below; lateral veins less than 21 pairs, 
Without: Intermediates: <i sse1ceadslrd seredeges sapena te ghar sbaniens sanguine ddan tdeestenarteent 120 
Leaf venation, petiole and twigs densely scabrid-tomentose....................000e eee 121 
Leaf venation, petiole and twigs sparsely or evenly tomentose..................066+ 124 
Leaf blade cream lepidote below... cccccceeceeeceeeeceeerteeseeteeeeenees 89. S. pallidifolia 
Leaf blade not lepidote DeLOW.......... ce eccecceeeeseesseeseeseeesececesceeeeneeeaaecaeceseeeseensenteee es 122 


Leaf blade ovate-elliptic, finely scabrid; lateral veins slender below....................4. 
Ligerats coiled arawidvsne tists wats tars tad shea cata heage SUpehes each ee a eee tals 30. S. dasyphylla 
Leaf blade oblong-elliptic, oblong-obovate, or oblong-ovate; lateral veins stoutly 


prominent. DelLOW 2.42 c.se0%) side rcume de angean suc dsia eben wads ence prague de teateambanseuaecke es 123 
Leaf blade concave, chartaceous; petiole 2.2—3.2 cm long............ 125. S. uliginosa 
Leaf blade flat, thickly coriaceous; petiole 1.3—2.3 cm long............... 110. S. rugosa 


Leaf blade (mature tree) pinkish buff puberulent below; lateral veins 12—15 pairs...... 
deseed dhe ted eestareNIN S aeresdhses ital Ae reid ae hurd Neh ener ataiciey dinette 66. S. leprosula 
Leaf blade (mature tree) sparsely scabrid below; lateral veins 16-20 pairs............... 
duaduetadvenee ateuacadigaatadvcaveaged de gaieaaveeeadeeex bene beoutcocneaneuets 97. S. platycarpa 


Leaf blade narrowly ovate to lanceolate, cream to pink lepidote below (mature tree); 
lateral veins slender, hardly raised below............... 28. S. curtisii (subsp. curtisii) 
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126. 


127. 


128. 


129. 


Leaf blade elliptic or broadly ovate, not cream or pink lepidote below; lateral veins 


PLOMINENt oi 2 sek sucsalaiaswke td Sheek edehens seed eee waee cobdoawenteenenean bce tadauwagnanatene 126 
Leaf blade shiny below........... 00. .cc cece eee e eee een eee eee eee n seen ene ene ene ents 127 
Léaf wblade-dull: below; fvccdu secinive ch hativaieve ath ate els Ans alice ied 128 
Leaf blade elliptic, 5-9 x 3-5 cm, margin hardly or not revolute, apex shortly 
acuminate or frequently retuse......... cee ceeseeseerteeeeeeteeeteeeeteeee nee 113. S. scabrida 
Leaf blade broadly ovate, 10-15 x 5.5-10 cm, margin prominently revolute, apex 
prominently acuminate............. 0. ccc cece cece eene eee ee eee eeeaeneneneenaes 105. S. revoluta 
Leaf blade broadly ovate; lateral veins 8—10 pairs.................cceeeeeeeee 86. S. ovata 
Leaf blade ovate to elliptic; lateral veins c. 11 pairs.......... 0. cece sees eee ee ee eeeee 129 


Leaf blade below, petiole and twigs densely deep rufous-brown scabrid-puberulent... 
ba ADELE dich oe pA ee OAs Gaede daink aot paRob nes erg sedans eaRe ieee aies 109. S. rubra 
Leaf blade below, petiole and twigs densely evenly pale brown puberulent.............. 
Ded Saag edie a ec ad kettle tte tire gabe Mics Td laa anneal adh coat en a ayes aie 90. S. parvifolia 


Key to Shorea species 
(based on field characters) 


(Caution: this key is only reliable for leaves from mature trees; juveniles have smooth bark; 
in saplings, leaves often lack pale lepidote blade undersurfaces, blades are larger, narrower, 
with more prominent acumens and frequently more veins, petioles are longer, more slender, 
frequently geniculate) 


I, 


Wood hard, dense, ray ends glistening on tangential surface (observable with the aid 
OF Nand Jens stots cat ccalnceena tide tec eii ste ctekidet te. sterystova clade tiGtid detaiersaicrda sdb dete aia anterst 2 
Wood relatively soft, ray ends not glistening on tangential surface..................... 5 


Inner bark and heartwood orange red to meat-red; leaf base sometimes prominently 


UNEQUAL sncavsecaansanedievaes Conner samdeneaneabeatenerheldae sheaths sondaesguuuerteumegshaveaaene ss 3 
Inner bark and heartwood cream-brown or, if reddish, inner bark evenly textured; 
leaf base subequal to equal....... 0... cece cece eee e ence eee e ene e eden ene e enna ee ea etna ip 


Selangan batu (preferred name); Sabah and Sarawak—selangan (lighter wood 
species, Malay), tekam (Iban) (sect. Shorea and sect. Neohopea) 

Buttresses prominent, narrow, sharp (except in S. geniculata, S. isoptera, S. 
superba). Bark thin, hard, dull greyish brown to fawn, occasionally tawny or 
chocolate, indistinctly small-lenticellate, becoming longitudinally cracked and 
oblong flaky, the flakes thin, with flat clean surfaces (both sides); inner bark 
relatively thin, close-textured, hard, homogeneous yellowish brown paling 
towards cambium (rarely pink to red). Sapwood close-textured, glistening on 
tangential surface and readily exuding dammar; heartwood chocolate-brown to 
dark reddish brown; dammar frequent on bark as cream to cream yellow opaque 
incrustations or smears. 
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DIPTEROCARPACEAE (ASHTON) 


Inner bark dense, homogeneous. Lateral veins typically at least 15 pairs................. 
sicincnciodaag bie dager awrsd bacgibacannsreragam abe tulegG Magia me seagioagieadiwegtnemeses 49. S. guiso (in part) 


Inner bark fibrous. Lateral veins at most 13 pairs............. ccc ce ece ec eee eee eeeeeene es 4 

Leaf base: €quali:c.s.codsresientsed sacks ee elie hen ged etehetiies 61. S. kunstleri (in part) 

Leaf base prominently unequal....................00008 55. S. inaequilateralis (in part) 

Inner bark distinctly laminated............ 0. cc ceee cece cece eee eee eneneneeeeneeeeneenes 35 
White meranti; Sabah—melapi (preferred name); Sarawak—vraruk (Iban) (sect. 
Anthoshorea) 


Buttresses more or less prominent, stout. Bark pale or dark, thick irregular- 
section cracked, eventually rotting off in chunky flakes, the lower and 
subsequent surfaces rough, powdery, rarely thinly flaky; inner bark laminated 
cream to yellow to orange-brown, thick, fibrous. Sapwood pale yellow, coarse; 
heartwood indistinct; dammar incrustations pale to bright yellow. Leaf midrib 
obscure, more or less sunken above. 

Inner bark not distinctly laminated................c cece cece cee ee eee ee ee eneee teense enone 6 


Dammar dark brown to black on fresh surfaces, often as coxcombs on bark, or as 
copious incrustations. Bark tawny (except in S. acuminatissima), becoming vertically 
cleanly cracked and thinly oblong flaky, the flakes with clean surfaces; inner bark 
fibrous, tawny brown with a greenish tinge at the cambium.................... 0. eeeeeee 45 
Yellow meranti; Sabah—seraya kuning, yellow seraya (preferred names); 
Sarawak—damar hitam (preferred name), Jun (light; Iban), merakunyit (heavy; 
Iban) (sect. Richetioides) 
Buttresses small or prominent, stout. Sapwood dull yellow to lemon yellow; 
heartwood pale tawny brown. Twigs commonly striated or rugulose. Leaf 
generally drying yellowish brown to greenish brown; intercostal venation 
reticulate or, if subscalariform, with distinct cross-connections, generally drying 
darker than blade. Sapling leaves often peltate. 
Dammar incrustations opaque, cream to yellow. Bark variously smooth, fissured or 
cleanly flaky, greyish to pinkish or chocolate-brown; inner bark meat-red or plum- to 
crimson-brown, rarely coffee-coloured............ cece cee c cece cence nee e eee eee enenees 76 
Red meranti; Sabah—seraya, red seraya (preferred name); Sarawak—lop (Iban), 
perawan (Iban) (sect. Brachypterae, sect. Mutica, sect. Ovalis, sect. 
Pachycarpae and sect. Rubella) 
Buttresses generally prominent, stout. Sapwood cream to pale yellow. Midrib 
usually evident, sometimes obscure sunken above; blade drying grey- to pink- 
brown. 


Bark surface covered with a superficial but distinct pattern of small v-section fissures 
and sharp narrow ridges, pale grey, eventually patchily cracked and peeling............ 
areca each eat aa ta east ectaratai snare cist cha tee aie egies anet statauseaemisestuetas ones 16. S. biawak 


Bark at first smooth, becoming flaky, yellow- to chocolate-brown..................066 8 
Leaf blade white or cream lepidote DelOW.........cc cc cecccesesseeseceseenseceeceeeeseenseestenteee es 9 
Leaf not pale lepidote below.......... 0. cece cece cece nee e eee e eens eae ne eee eee eneneeene es 24 
Petiole more than 3.5 cm lOng.............c cece cece cence ee cence e eens ene eaeenene tenn es 10 
Petiole less than 3.5 cm 1ong............c cece cece cee e cece eee ee eens e nee eeee eee eeeeneenees 11 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Leaf blade broadly ovate to orbicular; lateral veins drying black; petiole white 





lepid ote ssiace sistacvctieiat Win Sehea etna eng ecesadoaeades necting soudeotenses 46. S. geniculata 
Leaf blade narrowly ovate to elliptic; lateral veins not drying black; petiole cream 
PUDESCEM E25 asc ciieod oat senerseieinndge ciaidoicte boob ele Sibarbinalsig.csedhcicsintavlaieeidetetneat eee 27. S. crassa 
Midrib persistently or caducous pubescent belOW............. eee ssecseeeeeeteeeteteenteeee ees 12 
Midrib glabrous below..............e cece ee ecee eee ne eee e eee ec eeeeenenenseneneneeeeaeeeeennes 15 
Lateral veins less than 9 pairs........... 0. cc cece cence eee eeeene eee eeenneee 83. S. obscura 
Lateral veins more than 9 pairs............. cece ccc c cece ence ee ence eee e tees cena eneenees 13 
Venation scabrid-tomentose belOW.........:ccccecccseeseeceeceeeeeeeeeteeneee 35. S. exelliptica 
Venation evenly tomentose DelOW........ccecceccescesseeeecetceeeecesseesecesseeseeesseeseeenteesseenene 14 
Lateral veins at most 15 pairs........... 00. cc eee ee cece eee ee ee ees 115. S. seminis (in part) 
Lateral veins at least 16 palrs...........c cece cee cece eee e eee eeeeenee ens 121. S. superba 
Lateral veins at least 15 pairs............c cece cece cence een cence nent eee ntee ee ene ene enees 16 


Lateral veins at most 14 pairs. ..... 0... cece cece cece cece ec enceceenseessecessttetseesesteeeeee LT 


Leaf blade cream lepidote below; lateral veins drying cream or yellowish brown 


below; petiole 1-1.6 cm long............. cece eee eee eee 114. S. scrobiculata (in part) 
Leaf blade white lepidote below or drying greyish brown; lateral veins drying black 
or greyish brown below; petiole 1.5—2.6 cm long.............. 56. S. inappendiculata 
Petiole 0.7—1 cm 1Ong...... 0... ccc cece eee e cence eee e ceases eeneneee 75. S. maxwelliana 
Petiolé-at least: 1.1 cm long cick Ale feet estes Boisats ccicstensteietreatclae sae endaiediia geile Salen De dee 18 
Leaf venation drying black below.............. 00. cce cece eee ene ee eee ene ene eeeeeneeenees 19 
Leaf venation drying cream to pale brown below.................:ceceeeeeeeeeeneeeeeeees 21 
Leaf blade coriaceous; lateral veins stout, prominent below; petiole stout............... 
Habel d ceatas eo atetecgue cinta aoe dealoee eb GUS ONE Saas eee se ie anteecuetes 12. S. atrinervosa 
Leaf blade chartaceous to thinly coriaceous; lateral veins slender, hardly raised; 
petioleslendersn.\ sis Aisdin cd ocanctaattcnetae te thelanttedtelentels tetaace hte sate ddluiieee dateia detetareinacienietec 20 


Petiole 1—-1.5 cm long; leaf blade falcate; lateral veins without domatia...63. S. laevis 
Petiole 1.5—2.5 cm long; leaf blade broadly ovate, subequal; lateral veins with pore- 


like domatiazs sisi cecaseccargteaienkersersensesereduedeseereter age ay sues 33. S. domatiosa 
Leaf lateral veins 11—16 pairs, stout, prominent below................. 53. S. hypoleuca 
Leaf lateral veins at most 12 pairs, elevated but not prominent below................. 22 


Leaf base unequal; blade subfalcate; petiole and midrib cream lepidote; twig 


glabrescent. In kerangas forest............. cc cececeeeeneneeeenene enone 74. S. materialis 
Leaf base subequal; blade not falcate; petiole and twig cream puberulent. In mixed 
dipterocarp: TOTESt csckinasraceshelelaueddel ncaa vhs Ma deesieande neeeade ted aaadearnoumeauas wens 23 


Leaf blade 6.5-12 x 2.5-5 cm. In forest on sandy soils west of Batang Lupar 
(Sarawak) sas side aiaeatnd aad fatesleedcuiedeenalae cotladeding Sadtad Sou sakdartansmnd 38. S. falcifera 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


DIPTEROCARPACEAE (ASHTON) 


Leaf blade 10-18 x 4.5—8 cm. In forest on clay soils east of Batang Lupar............... 
sduobeadacwatemoumenaatignuenG ged bat nue ss aodbwosmaedens 39. S. falciferoides (subsp. glaucescens) 
Midrib puberulent above..............c ccc cece eee e cence ee cence eee e en ee ene eeeeeneees 25 
Midrib glabrous above........... 0. ccc cece cece cence nee eee eee eee eens een e been e ene eeee es 29 
Midrib glabrous DelOW......... cc ceceeseceecesseeeceesseeesececeeseecneceeceeeeceseseeeeeesenaerteeentenenea es 26 
Midrib puberulent below............... ccc cece eee cence eee eee ence eee ene eee een ee eeea aes 27 
Leaf thickly coriaceous; lateral veins c. 9 pairs, lax. In forest on limestone karst hills 
Niece nace Mace eth ON cea AeA Pat NAS tect. ee Sah eD at tts 20. S. calcicola 
Leaf thinly coriaceous; lateral veins 9—12 pairs, dense. In kerangas forest or in forest 
on organic soils over limestone................ce cee cc ec eee eens eeeee eens 50. S. havilandii 
Twig compressed............ cece cece cence eee cence eens eee eeeneeneenenees 45. S. foxworthyi 
TWIG Teretes ccs ceTe ated Seaatie Sed Sat Bae Coun das Soe Senha Ros Dahan int eats 28 
Petiole at least 1 cm long..............ccececeee cence en eneneeeeeees 115. S. seminis (in part) 
Petiole at most 0.8 cm long.............. cece eeeeee ee etree 114. S. scrobiculata (in part) 
Petiole at most 1.1 cm long; lateral veins at most 10 pairs...................0eceee ee 30 
Petiole at least 1.2 cm long or, if less, then leaf with more than 10 pairs of lateral 
VOIDS cca sod sadinaieie hemassirebnrbsnice bath Sndogetelgate'y dosuele oid avinlargbbeRbieg slpadiosialein gee alee vgeread acetone 32 
Leaf blade larger, 10-14 x 4.5—7.5 cm; lateral veins at most 6 pairs.....62. S. ladiana 
Leaf blade smaller, 5—10 x 1.8—5 cm; lateral veins at least 6 pairs...................5. 31 
Species of ultrabasic soils (Sabah)............. 0... ccecce eee ee ence eeene ees 77. S. micans 
Species of shallow humic soils on high ridge crests..................:60068 11. S. asahii 


Leaf blade base shortly decurrent into petiole; lateral veins somewhat sunken above; 
Saplingileat: peltate.22cis2.3 vests yeaveg hd 4 che. bated ROA deh ote Magasin 58. S. isoptera 
Leaf base not decurrent; lateral veins not sunken; sapling leaf not peltate............ 33 


Inner bark pink. Lateral veins and midrib drying distinctly black below.................. 
sis Srotad pasuae batehahe wlth Gas Cplewie can telex ee daggougays Ranms wedauaeeat en tae 49. S. guiso (in part) 


Inner bark yellowish brown. Lateral veins and midrib not drying black below....... 34 


Leaf blade at most 6 cm wide; petiole 1-1.5 cm long; intercostal venation 


subreticulate::.. 3 scciscsasspncasdatsandiae gakeraeatbneosbesancecsedcae 18. S. brunnescens 
Leaf blade at least 6 cm wide; petiole 2—3.5 cm long; intercostal venation densely 
SCalarifOrmisc: feces taticeee da viel aca tiatiadticts nie eon bende meneenme nen eat 69. S. lunduensis 
Leaf venation persistently tomentose below................cceeeeeeeeeeeene ee eneneneenes 36 
Leaf venation glabrescent or glabrous below............... 0c ccc ecec ence eee eee ee ene nenee 37 
Leaf undersurface grey tomentose; lateral veins 20-25 pairs............ 64. S. lamellata 


Leaf undersurface bright yellow lepidote; lateral veins 25—30 pairs....84. S. ochracea 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


Leaf pale pinkish brown lepidote below; lateral veins 20—24 pairs......31. S. dealbata 


Leaf undersurface not pale lepidote below; lateral veins at most 18 pairs............. 38 
Leaf base: Cumeatess eX ca oiatiacnenaceaeddamandcehandegaecag daadeieeedeld bandas bende stenke 39 
Leaf base obtuse or subcordate........... 0... ccc c cece cee ee ence ence eee ene e ean eneees 40 
Midrib slender, acute; lateral veins hardly raised below.............. 48. S. gratissima 
Midrib stout, terete; lateral veins distinctly raised below............... 103. S. resinosa 
Leaf blade chartaceous, drying undulate, chocolate-brown...................ceeeeeeee ee 41 
Leaf blade coriaceous, drying not undulate, tawny to pale yellowish brown......... 42 


Leaf base usually subcordate; lateral veins 15—18 pairs, prominent below............... 
SON Re eee ET ee SRT ee eee ne ae Oe RR Ae EEE SPOT re Ae mene 25. S. cordata 
Leaf base obtuse; lateral veins 1 1—15 pairs, slender and not prominent below........... 
LAr ht eh hiro he SMe Att Sutdce aoe DEAR A RAWNR RS Bik Aha Gah ok Miah ah Neg nee 17. S. bracteolata 


Twig compressed apically; lateral veins 22—26 pairs................06 127. S. virescens 
Twig terete apically; lateral veins at most 22 pairs.............e eee ee ee eeee ee eee enee es 43 
Leaf base more or less cordate; lateral veins at least 18 pairs...... 122. S. symingtonii 
Leaf base obtuse; lateral veins at most 18 pairs......... 00.00. cee cece cence eee eeneneeees 44 


Leaf blade thinly coriaceous; lateral veins (9—)13—18 pairs, slender, not prominent 


below, drying paler than the blade............ eee cece ee eene enone 24. S. confusa 
Leaf blade thickly coriaceous; lateral veins 9-13 pairs, stout and prominent below, 
drying of the same colour as blade............... cc cceeeceeeee eee neeeeeee ees 3. S. agamii 
Bark deeply fissured, overall appearing more fissured than flaky.................... 46 
Bark smooth or appearing flaky rather than fissured............... 0. ceeeeeeeee eee eee 48 


Leaf blade persistently scabrid-tomentose or sometimes also cream-lepidote below, 


drying rich rust-brown. Bark dark chocolate-brown............. 1. S. acuminatissima 
Leaf blade glabrous or glabrescent on the veins below, drying dull greyish brown to 
tawny. Bark tawny DrowN........... 0... ccc ce cence cence nee ee ee nent eens eee ene e ee eaaen es 47 
Bark surface at first reticulate v-section fissured............ 29. S. cuspidata (in part) 
Bark surface square-section fissured.................0:cceeee 36. S. faguetiana (in part) 
Mature tree leaf deeply peltate; smooth barked subcanopy tree.......... 94. S. peltata 
Juvenile leaf peltate only; main canopy or emergent tree at maturity................. 49 


Leaf blade drying dark reddish brown, purplish rufous lepidote below................... 


gaedadudeladaaceauads andre nee bee weead eegaeugaeeedeedyan a dlveasedewereeventas 99. S. polyandra 
Leaf blade drying tawny to greyish green, not lepidote below....................08 00 50 
Midrib and lateral veins more or less persistently tomentose below................... 51 
Leaf blade entirely glabrous.......... 0.0... cece cece cece eee cence een cent eee ea eneneeenees 58 
Leaf blade greyish brown scabrid-tomentose below................sceceeeeeneeeeeeentees 52 
Leaf blade evenly or yellowish brown tomentose belOW...........:.e:cstere ee eeerteenee sD 
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52. 


33: 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


DIPTEROCARPACEAE (ASHTON) 


Leaf base cordate, margin revolute.................. cc cece eee eee eee 57. S. induplicata 
Leaf base obtuse, margin not revolute.................cccc cece eee 68. S. longisperma 
Petiole 2.2-3 cm long; lateral veins 12-14 pairs................... 54. S. iliasii (in part) 
Petiole less than 2 cm long or, if 2.2 cm, leaf with less than 11 pairs of lateral 
VOUS: rvs asesuatacdgvandviestieshonbcccheondesdedeendunes srasha nude lebuncyatagabnsuses anesuasusuensacetaedtasvaasMesesuin ts 54 
Lateral veins 14-19 pairs...... 0... cece cce cee ce ence cette ee eeee ea ennenes 6. S. alutacea 
Lateral veins less than 13 pairs........... ccc ccc ce cece eee eee e eee ee ee en bees eneeenaaes 55 
Midrib hidden and sunken above........... 00... ceceeceeeeeeeeeeeeeees 82. S. obovoidea 
Midrib clearly evident, at most shallowly furrowed above.................:.:eeeeeeee ee 56 
Leaf’ base Unequal ...5.0.00sc.cc2cjauered.daresnatcacanasicieheasinnsas, did LerishodEaiclebe nae 22. S. chaiana 
Leaf: base.imore. or less equal <....3e:.seds. dba e ah onde ten Sisedeed Sachs coach heaton ha bales 5 57 
Twig smooth, persistently tomentose; leaf base obtuse................... 65. S. laxa 
Twig glabrescent, rugulose; leaf base cuneate.................eeeeeeee ee 47. S. gibbosa 
Leaf blade dull greyish lepidote below.................cecceceee eee ee enone 23. S. collaris 
Leaf tawny brown, glabrous below.................ccc cee ce ese e cee eee eee ee en neeenneenees 59: 
Leaf blade more than 3x as long as broad................c ccc ccece cence eeee eee eeeennees 60 
Leaf blade less than 3x as long as broad...............ccccceccec ee ence cent eee eeeneeenees 62 
Leaf margin prominently revolute; lateral veins 12—15 pairs. In forest on acid humic 
SOUS cade. ceiatenecekodasnnstensenteansdueettsweadlnciddsAdesaeaerreeteoread 67. S. longiflora 
Leaf margin hardly or not revolute; lateral veins at most 13 pairs. In forest on non- 
Humic clay-SOi S146 he ht adoration teste oneworld Nae line oct itd Bea LY 61 
Leaf blade 12—15 x 4~—7 cm; petiole 0.8—1.5 cm long, glabrous, drying black............ 
disiera sind ere Sinai gine o Spine Saniad tert oned vin gid wats ewe nae eismtanaedieie gaan tamenideen 130. S. xanthophylla 


Leaf blade 8-14 x 2.54 cm; petiole 0.6—-0.8 cm long, puberulent, drying brownish 
CECA... cece cee eceeeeeceeeeeceeeeaescrstescrttescssttrsstictiecieseee De Se angustifolia 


Petiole at least 3 mm diameter...............c cece cece sence eee ee tence eneeeeeeneeeeenentees 63 
Petiole at most 2 mm diameter. ........... 0 cece cceceee cence eee eneeeeeeeeneneneeenenensees 64 
Leaf blade with revolute margin and cordate base.................. 71. S. macrobalanos 
Leaf blade with flat margin and cuneate to obtuse base........... 54. S. iliasii (in part) 


Petiole 2—3 cm long; leaf blade frequently subcordate at base, chartaceous; lateral 


Veins: LO=15" pair Svcs dsseeaesnestenther ans Mlescans evden wiaeaerneastalaes 37. S. faguetioides 
Petiole at most 1.8 cm long or, if longer, leaf blade coriaceous and with at most 7 
Pall SOF  VAGST als VOLTS! tected olaceinregs-0 a dosaretiveieaze odusuidtelecoottnaredeavarsBeeitnhshia nina atereetbieetele shcdlane vivennton 65 
Leaf margin TeVOlUte3...c. cues se tadcoetdenenchacdeabs cava cde aque vhosee aateeeeeecedede 66 
Leaf margins flat:2 24 tv Needs cate de tag vali neg av iach ashate uate chdnetelt ciate. 68 
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66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


1D. 


76. 


77. 


78. 


79. 


Leaf base cuneate; lateral veins 5—7 pairs............. cece eee eceeee eee es 106. S. richetia 
Leaf base obtuse; lateral veins at least 7 pairs............ ccc ccc cece ence eee ee ene eeee es 67 
Leaf blade ovate; midrib furrowed above..................0:c000 79. S. mujongensis 
Leaf blade oblong-lanceolate; midrib flat above...................:065 13. S. bakoensis 
Leaf blade narrow, at least twice as long as Wide................cc ccc eceee ence nets ee ees 69 
Leaf blade broad, less than twice as long as Wide................ccceceeceeeeeeeeeeee es 70 


Midrib and lateral veins evident but shallowly grooved above; canopy tree with flaky 
Dark 4) eel, Secs Cee ne tae cath ae Se ens A polis 120. S. subcylindrica 
Midrib and lateral veins not furrowed above; subcanopy tree with smooth bark......... 
DED Lee meen mD ease aad teataton eG noha nsenG atin Need Menace. 123. S. tenuiramulosa 


Bole eventually scroll-marked, smooth overall with patchy flakes......................0. 
GREE a SE cee SA A a ae EARNER BG SEA A neo he 29. S. cuspidata (in part) 


Bole becoming evenly flaky.......... 0... ccc ccc ce cee cece eee e eee cent eee ee eee eneeaeennnes 71 
Petiole at least 1 cm long; leaf blade 7-15 cm long......... 0.0... ececeee cence ee eeeenee es 72 
Petiole at most 1 cm long; leaf blade 2.5-8 cm long...............eceeeeeee eee eenee es 74 


Leaf blade thinly coriaceous; lateral veins at most 7 pairs, prominent below............ 
dunsschosrie Siospdlrvcbe dodo de hn dieisth-slabelardiodsbibed ofefoidnde'n teshuethieacd o-zebeloguilels cave adieaitt 14. S. balanocarpoides 
Leaf blade thickly coriaceous; lateral veins at least 7 pairs, hardly raised below.....73 


Lateral veins 7—9 pairs; petiole at least 1.7 cm long................... 60. S. kudatensis 
Lateral veins 9-12 pairs; petiole at most 1.5 cm long........ 36. S. faguetiana (in part) 


Leaf blade narrowly ovate; lateral veins 7—9 pairs, slender but prominent below....... 
i NEA ta tcl wna cig usta aed Met B a ik Sle cch c uclcene utterg wea wie teat eld aacas coco he ie 92. S. patoiensis 
Leaf blade broadly ovate; lateral veins 8—11 pairs, hardly raised below................ 75 


Midrib drying dark purplish brown to red below; vast emergent tree..................654 
feats daete ea tava tea Nerd ween Ne ee Ron gaa und x tela mate naa d asda tls tue etal 52. S. hopeifolia 
Midrib drying of the same colour as blade; low emergent or main canopy tree.......... 
scent MoNN OM bt Neate care duatec ih Mieteetobuarceoudiied dana souluvesedynds sy 80. S. multiflora 


Bark remaining smooth, hoop-marked, or eventually becoming cracked or shallowly 


v-section fissured, and sometimes patchily flaky................ cece cee cc eee e ee ee eens 77 
Bark early becoming flaky or deeply fissured............... 0c cee cece cence eeeen ees 90 
Stipule scars amplexicaul.......... 0... ccc cece cece cece nee ence ee ence eee eee een tebe nena ees 78 
Stipule scars not amplexicaul................c cece ccc cece cece ne ence ee nee eee ee ee enne ee enees 85 
Stipules ovate, cordate, subpersistent; leaf blade glabrous.....................6:60e 79 
Stipules oblong to hastate; leaf blade glabrous or pubescent...................0e0e sees 80 
Twigs with sections with short internodes and no leaves............. 119. S. stenoptera 
Twigs without leafless sections with short internodes................. 118. S. splendida 
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80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


DIPTEROCARPACEAE (ASHTON) 


Leaf. base:peltate...casestoatacdeaince bag shdetoohusenedadens deceased nuded 129. S. woodii 
Leaf base cordate, obtuse OF CUNECALC......... 6. ccc cece cece eect cece eee en eens eeaaeeneeene 81 


Leaf blade densely golden brown tomentose below; lateral veins with prominent 
tomentose -dormatia. 2.262524. 055 65e3 i hehe etete woe kSiel ete e ek tnd eS 95. S. pilosa 


Leaf blade sparsely puberulent or glabrous below; lateral veins without domatia....82 


Stipules falcate, subacute; twigs less than 3 mm diameter apically, slender...... 83 
Stipules oblong to hastate, obtuse; twigs at least 3 mm diameter apically, stout...... 84 


Leaf blade broadly ovate to suborbicular, 10-13 cm wide......... 107. S. rotundifolia 
Leaf blade elliptic, 5-8 cm Wide...............c cece cee ee ence ee eee es 7. S. amplexicaulis 


Petiole 1.5—3 cm long. In forest on clay rich soils....... 72. S. macrophylla (in part) 
Petiole 3.5—4.5 cm long. In forest on sandy soils..................0044 100. S. praestans 


Twigs distinctly compressed apically. Bark remaining smooth or becoming shallowly 


Twigs more or less terete apically. Bark becoming v-section fissured, eventually 
powdery chunkily flaky......... 0. cc cece cece ence eens ence ee eens eee ee eee ee ene eenes 88 


Leaf base cordate, blade densely golden tomentose below...................:ccceeeeeeee es 
Wanhndetihbieans Hainer nedigehdvnTate.s da tuage de pieaamsemnr desig sted 76. S. mecistopteryx (in part) 


Leaf base cuneate or obtuse, blade not densely golden tomentose below.............. 87 


Stipule scars short, horizontal or ascending. Leaf blade dull below; lateral veins 11— 


TA AITS we cieisre teisincite citteeleeoveselde peechaynetsincle Someta treninjactertatitias, 15. S. beccariana (in part) 
Stipule scars falcate, descending. Leaf blade shiny below; lateral veins 14-19 pairs... 
saieebadis dinates abies oad nsardin msaaceaek mene MeL Rothe wes baeee eo aeedauanoacebe 96. S. pinanga 


Tomentum on veins and twigs even, short; lateral veins slender, hardly raised below.. 
LSAT of ESS BR os Pole AAA has a ace 41. S. ferruginea (in part) 
Tomentum on veins and twig scabrous; lateral veins stout, prominent below......... 89 


Leaf blade 14-26 x 6.5—12 cm. Inner bark plum-red............... 2. S. acuta (in part) 
Leaf blade 8—16 =x 4—6 cm. Inner bark pale pinkish brown..................0..ccceeeeeee ee 
wa atte SRR el git th ad aearmensine be ela cal bad sae el alia a 73. S. macroptera (in part) 


Leaf base distinctly unequal, subcordate............... 0c. cece eee e eee eeeee ene enenenes 91 
Leaf’ base: equal. or subequalicaaceccaisiQevadsacateetsadondnasteaacesdessuletiese obdauesion 92 


Leaf blade evenly tomentose below; lateral veins 11-13 pairs.................e cece ee ee ees 
Rese Re EA Sine AA Reach cet At eRe AT ea Ae 55. S. inaequilateralis (in part) 
Leaf blade scabrid-tomentose below; lateral veins 13-17 pairs...... 70. S. macrantha 


Leaf blade cream, pink or golden lepidote below..................ecceceeceneee ee eeeeeenee 93 
Leaf blade not distinctly lepidote DelOW....... cece eecesseererteceeceeesseeeseceecneeententnees 102 
Twig compressed apically............ cece cece ee ee eee eeeeee ceeteeeeneneeneneeeeneenene 94 
Twig terete or ribbed apically. ...... 0... cece cece cece ene e ne ene e ene ene eee eneeenees 95 
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94. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


Lateral veins 11-14 pairs....... 0... cece eee cece ee eee een es 15. S. beccariana (in part) 
Lateral veins 16-20 pairs............ ccc cece ccc ee ence eee ene estes eee eneennene 4. S. albida 
Lateral veins 9-11 pairs......... cece cece ence eee eee teen e eee n sent ene e eee enene nes 96 
Lateral veins 5—7 or at least 10 pairs........ 0... cce cece ccc ee cece cece eee ee eee eeeneeeenaes 97 


Leaf blade pink lepidote below; lateral veins hardly raised 
DELOW. 24a eA its asteteite alata niatan cntaldntsineit geese setae stig 28. S. curtisii (subsp. curtisii) 
Leaf blade more or less cream lepidote below; lateral veins prominent below........... 
cdeugpteanithaactnagine soa i oognsnd SOAG ed Seeseded a agolddndageowoaaees 32. S. dispar (in part) 


Leaf blade golden lepidote below. In montane forest at altitude above 900 m........... 
aidisrndiesidrewidinaioinsmnanagmond bineeacldieiecemenaien Hyde deaiamongubinocerltemeendiaians 78. S. monticola 
Leaf blade cream lepidote below. In lowland forest at altitude to 800 m.............. 98 


Lateral veins 5-7 pPairs..........c cece cece cece ence eee ene eee eens en ene eee 108. S. rubella 
Lateral veins at least 10 pairs. ...... 0... cece cece cece cece ence eee eee e eens eee eeneennnees 99 


Bark appearing flaky rather than fissured. Leaf blade thinly coriaceous, sparsely 
lepidote below, base narrowly cuneate.............. 0... c eee ce cece e neces 8. S. andulensis 
Bark prominently v-section fissured. Leaf blade chartaceous or thickly coriaceous, 
evenly or scabrid-tomentose, base obtuse to cordate (occasionally broadly cuneate) 


Leaf blade chartaceous; lateral veins at least 18 pairs; tomentum if present even....... 
Diet tcc Oe Noreen esata lat po sana nd acre bn ces told wists ace Ne oad Cele Nel na 128. S. waltoni 
Leaf blade thickly coriaceous; lateral veins at most 19 pairs; tomentum scabrid....101 


Leaf blade 13—22 x 7-13 cm, ochreous scabrid below................. 89. S. pallidifolia 
Leaf blade 7-16 x 4—9 cm, evenly cream lepidote below except on veins............... 
suasd bc cichoanetonn dicted asebeininrdigatetelebdatea sa PRiarcledrenlueSeidigareto od dren cielbadye bis oaks have. canedieure Sahel 34. S. elliptica 
Lateral veins at most 13 pairs........... ccc cece cece cence ee ence een eee e neste ensaa ones 103 
Lateral veins at least 14 pairs....... 0... cece ccc cece cence en cence nent ee en eee e eae ea teen eas 130 
Bark appearing fissured rather than flaky............ 0c ccc cece ccc ec ence eee eeee ene enee 104 
Bark appearing flaky rather than fissured............... 0... ccceccecee ee eneeee enone 122 
Leaf venation below entirely tomentose................c ccc ce ccc eee cence ee eneee ene eenenes 105 
Leaf blade below glabrous or puberulent on midrib and lateral veins only........... 114 
Leaf tomentum scabrid or tufted ......... 0... cece cece cece eee eee nenene eee eneneneeneeened 106 
Leaf tomentum even, Short............ 0... c ccc cece cee eec eee eee eee eeeeeeeeeeeeeeeneeeaes 109 
Bark shallowly cracked. Leaf blade somewhat bullate between intercostal veins....... 
he Aili cate cecnieislecte teste tts asain stall Acie SoA SAG tara ti tetera i cbetanbardi ch ersteteans 19. S. bullata (in part) 
Bark becoming more or less deeply v-section fissured. Leaf blade flat.............. 107 
Leaf blade sparsely tometose below..................ceeeeee es 113. S. scabrida (in part) 
Leaf blade densely tomentose below...............c cc ccec cece nec eeee eee ene eens eneensenes 108 
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108. 


109. 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


DIPTEROCARPACEAE (ASHTON) 


Tomentum tawny, prominently tufted...................c eee 110. S. rugosa (in part) 
Tomentum yellowish brown, scabrousS.................0cceceeeeeeeeneees 30. S. dasyphylla 
Leaf margin more or less revolute............ 0... ccc cc eee ce ee cee eee eens eens ene enenees 110 
Léaf margin flat 32332524 yong ho 8 SaaS EEE EP od Tha Bae EA 113 
Leaf margin prominently revolute; blade coriaceous, glabrescent, shiny below. In 
KeVANGAS. LOTESt i ccc clei tetncteniehe a Se estoeatanscesteleessnsdsactsiennaetenesiaeieds 105. S. revoluta 
Leaf margin narrowly slightly revolute; blade thinly coriaceous, not shiny below. In 
other forest types c.cuchecateaeacaidadseboasediagind :o.andens dyelabiueiees incense eetantooaead 111 
Tomentum rich vinous reddish brown ...............scsceeeeeeeeeeeeneeeeees 109. S. rubra 
Tomentum cream 10° DOWN. asco eeoces cease anew edb edecoplgn pes sdendbbeeweedeu an sewede 112 


Leaf blade 6-11 = 3.5—6 cm; lateral veins 10-13 pairs, the basal pair often with large 


pale glabrous domatia................. ccc ccc e cece nce ee eee eee enna eeneenees 90. S. parvifolia 
Leaf blade 4-8 x 2.5-4.5 cm; lateral veins 8-10 pairs, with small hairy domatia in 
their-axilssgieledoedacl olives cisiag-vadicosienats ote Move an an bad ie ace relat ela eawlegns 86. S. ovata 


Leaf blade 5—9 x 3-5 cm, glabrescent below; lateral veins 8-11 pairs, without 
prominent domatia......... 0... eceeeeeeeeeeeeeee ences ee enenenaees 113. S. scabrida (in part) 
Leaf blade 8-14 x 3.5-5.5 cm, sparsely pale brown puberulent below; lateral veins 
12-15 pairs, sparsely puberulent with pale scale-like domatia in rows up the midrib 
(immature), or with densely cream-buff puberulent undersurface without domatia..... 
init oa itis righ Se Sie Sng Rd wb DS Saag a cay ei aiosinbe eae de Reade T Toes 66. S. leprosula (in part) 


Lateral veins only 4 pairs; blade Concave... eeeeeesetteere ees 102. S. quadrinervis 
Lateral veins at least 5 pairs; blade flat............ 0. ccc cece eee ce eee cee cena ene eees 115 


Petiole 4-6 cm long; blade broadly ovate to orbicular, 10-20 < 9-16 cm, thickly 
coriaceous. In peat swamp forest and poorly drained kerangas.....87. S. pachyphylla 


Petiole less than 3.5 cm long; blade otherwise. In other types of habitat............. 116 
Petiole-at most 17cm ION Gea ciate tenadiecme sid eiaticie cs tel ntieeisecgieetd cide canes 117 
Petiolé“atleast:2°.Cmi Ong eis icicle acs dare stenncta vebasiccuitneteadtsines ing daastesen deme sietiiaetsins 120 
eal apex TetUse sos ota hte al ache etal oecane ee econo ed evened eka endeas 104. S. retusa 
Teatapex Acuniinate sc ascictcceasiis Suay side stnnasttet chats cteclnelssoete alte, calgs ei ats ecieSteinareivineceetnaied 118 


Leaf base cuneate; lateral veins without domatia. On inland hills.......................66 
ele Ae ah caieRogitese sm uusteih nich tefels esd Malet here ctf Seat On dada 32. S. dispar (in part) 
Leaf base obtuse; lateral veins with domatia. In lowland swamps and valleys...... 119 


Lateral veins 8—9 pairs with prominent axillary domatia up the midrib................... 
siieg Bebe ater beieire ed gees rene vad Bade teedie tel bre apelteath HEE Mea aad ete ais bie ele ete Stet 44. S. foraminifera 
Lateral veins 11—12 pairs with a few pairs of small domatia towards the midrib base 


OMY 32 24 cataau sania as teune naeccevnetecied deve sta uusadetenoe yeeeanmne bends 124. S. teysmanniana 
Lateral veins 11—13 pairs; leaf margin revolute.................. cece eeeeeeee 21. S. carapae 
Lateral veins 6-8 pairs; leaf margin flat............ cece cece cece eee e eee e eee eeeennene 121 
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121. 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


134. 


Leaf blade narrowly ovate, drying rust-brown below; lateral veins slender but 


prominent below, ascending. Bark dark chocolate-brown.............. 42. S. flaviflora 
Leaf blade broadly ovate, drying dull greyish; lateral veins slender and hardly raised 
below, spreading. Bark pale greyish brown..................... 61. S. kunstleri (in part) 
Stipule scars amplexicaul......... 0.0... ceee sees eeeene eee 72. S. macrophylla (in part) 
Stipule scars not amplexicaul.............. 6... cece cee ce cece e eee e cee ee ee nese eenene een enaes 123 
Leaf blade scabrid-tomentose below............... cece eneeeeneneeeeneneneeeeneeeentens 124 
Leaf blade evenly tomentose, glabrous or glabrescent below...........:ccscseeteee eee 125 


Leaf blade concave, with revolute margin, more or less bullate between intercostal 


VEINS or icehicadas se dpadeaatanuate aetoneane soa dubadgndeans sueatsaionalence te 19. S. bullata (in part) 
Leaf blade flat, margin not revolute...................00eee 91. S. parvistipulata (in part) 
Lateral veins 8—9 pairs. Inner bark plum-red......................00eeeee 93. S. pauciflora 
Lateral veins at least 10 pairs. Inner bark rust-, plum- or yellow-brown.............. 126 


Leaf base with to 3 pairs of pale scale-like domatia in the axils of the basal lateral 
VEINS BELOW scx satisar ni cetiereiolcits Savacdite ontsshels oaieuciet Siebbe deleleiaieba he actcletantes 59. S. johorensis 
Leaf base without pale scale-like domatia................ cece eceeeeeeeeeeeeeeeeeeerene 127 


Leaf blade drying deep reddish brown below, purplish brown above..................655 
os Sate Deas dont hyo ten toe Cages tee deh obs ihe au, este ain, 88. S. palembanica (in part) 
Leaf blade drying pale orange-rust below, pale pinkish brown above............... 128 


Lateral veins hardly raised below; blade dull lepidote below................cccceeeeeee eee 
sraxdub gud ehoauestebaueaguedyencageay es qusee ge emesteazeaedperduisesien 41. S. ferruginea (in part) 


Lateral veins prominent below; blade glabrescent, somewhat shiny below........... 129 
Leaf blade 14-26 = 6.5-12 CML... 0 eee ce tence cence teen teens 2. S. acuta (in part) 
Leaf blade 8-16 X 4-6 CM........ cece cece ee ee eee neneneeees 73. S. macroptera (in part) 
Leaf blade evenly pubescent or glabrous below............ 0... cce cee ce cee eee en eter ens 131 
Leaf blade scabrid-tomentose below..............cececeececeee sence teen eneneeeeeeeeneas 140 
Lateral veins very slender, hardly raised below.................cccccccec cece eens eeneee 132 
Lateral veins prominent below...............cccc ccc ec cece ence eee e eee eee e eens ee teat eas ene 135 
Bark cracked, scaly, rather than fissured.....................5 41. S. ferruginea (in part) 
Bark appearing fissured rather than flaky........... 0.0... ce ccc ecece cence nese ee enneee 133 
Midrib sharply acute, prominent below; blade lanceolate, margin undulate, base 
inrolled; petiole 1-1.5 cm long........... cece cee ce cece cence e eee enenees 98. S. platyclados 
Midrib terete below; blade broadly ovate, margin not undulate, base not inrolled; 
petiole<at ‘least 15 cr longs. c.dciceeeddatidis' cuteliorssie clsecsinidy le stu aeietebueletecvnstetsataients etwas 134 


Leaf blade 10-15 x 5—8 cm, base subpeltate, margin revolute. Stipule scars cuneate 
Ce easeD Leste se Renee ate Ae ahaa RACs TR Od ta to dl bi elec inn, MA tee 26. S. coriacea 
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135. 


136. 


1377, 


138. 


139. 


140. 


141. 


142. 


143. 


144. 


145. 


146. 


DIPTEROCARPACEAE (ASHTON) 


Leaf blade 6—10 x 3—5 cm, base not subpeltate, margin hardly revolute. Stipule scars 
ample xicallls.cesoscadaiecacwocnwaes yieotddid obacadne aovasdudaweasceeciewbstes 126. S. venulosa 


Bark tak yvscseixc ceticasiccticiceisclecaind Gels ciomsrodie duets ha/odare halndind jaimgerodvon dyed aaaaiediainainuah. fete 136 
Bark fissured rather than flaky......... 0... ccc cece ccc e ce cence eens ee ee ee eneeenenenes 138 


Leaf blade oblong, base cordate, undersurface golden tomentose...................0000ee 
tent tired cen eccuseictecirte ere Gaston te ec tnt stat ne tea steel ceed Ae 76. S. mecistopteryx (in part) 
Leaf blade if oblong and with cordate base, then not golden tomentose below...... 137 


Leaf blade densely pale cream-buff puberulent below, or sparsely pale brown 
puberulent and with pale scale-like domatia running alongside the midrib............... 
Bailing nb aan eRn ease Hens Maesioaieia in daee sabcabnanGagee eInareninietes 66. S. leprosula (in part) 
Leaf blade glabrous below but for sparsely buff-puberulent midrib and lateral veins, 
without domatia............ 0... cece cece ee ee eee ee eens eneneneeeens 88. S. palembanica (in part) 


Bark deeply fissured. Leaf blade elliptic-oblong to broadly ovate; lateral veins 16-20 


pairs. In mixed peat swamp forest.................:cceeeeeeee ee 97. S. platycarpa (in part) 
Bark shallowly fissured. Leaf blade narrowly oblong; lateral veins 24—28 pairs. On 
TIVER ‘banks. shoes daw apne eee. he stonhag be Rel acs as yaseee dade 81. S. myrionerva (in part) 
Bark cracked and flaky, not deeply fissured................ 0.0 cccccee cece eee eee eee eanene 141 
Bark appearing fissured rather than flaky..................ccecceceecee cence eee eeeeee eee 145 
Leaf venation densely scabrid-tomentose below................ccccc cece ence eee eeeeeeee 142 
Leaf venation sparsely tomentose DelOW..........cccccescessecescesceeseeseeessececeseeceeensensneees 144 
Leaf: blade: concave ss st 3 sc 5un sts tae dhd tan deed iaioda ne Saad Reeds 5. S. almon (in part) 
Leak blade: fat. cis. 2 inst sca seacnsinn bein tonic gieagicaie nv eichlgis etic ele siennbuig eelevsle Wel gle er 143 
Leaf blade narrowly oblong to lanceolate, coriaceous; tomentum pink-brown........... 
ak bauareawaad sndex eas. gate evageeeatend sgesbanbeadsanueeds seeedes labaseaueheer te 111. S. sagittata 
Leaf blade broadly oblong to elliptic, thinly coriaceous; tomentum pale yellow- to 
PLE Y DIO WI isi cdi stisinale etn eiceecipniomsiietun abe nbeieseivedeeirenie sing’ 91. S. parvistipulata (in part) 
Leaf blade 14-26 x 6.5-12 cm. Inner bark plum-red................ 2. S. acuta (in part) 
Leaf blade 8—16 =x 4—6 cm. Inner bark pale pinkish brown.....................cccceeeeee ee 
Latest hectic he teed aati wacdaetidaa Nig actelnte seca teateeteany 73. S. macroptera (in part) 
Bark dark warm brown to blackish, deeply fissured....................cceeeeeeeeeee eee 146 
Bark pinkish to greyish brown, shallowly or deeply fissured.....................044 151 
Inner bark yellowish or pinkish browNn............. 0c. cceceeeececeneneeeeneneneeeeeeens 147 
Inner “bark rich meat: TEd. wise cccc dae cen de heeds Case bine hE eke See Sess blabeae Soccaaees 150 
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147. 


148. 


149. 


150. 


151. 


152. 


153. 


154. 


155. 


156. 


157. 


Leéaf bladé:¢ ONC AVE: cccrcstesenddaansaueebaduasauns teas eared ens sndeahuak epebels seas warenenexeare 148 
Leaf blade: flats ccs sa sadetscndsdduivtbenhidhiaeteastacndee  biscdstadilwucs ses ceguberteeanaed 149 
Petiole 2.2—3.2 cm long. In mixed peat swamp forest.................. 125. S. uliginosa 
Petiole 1-1.8 cm long. In forest on clay soils..................0.0005 5. S. almon (in part) 
Pétiole: 13-2 Sem IONS) vege ce eae caninis Sradciaviens acbeeee ets 110. S. rugosa (in part) 
Petiole 2.5—4 cm long...........cc cece cece cence eee cence eens ene a eneaeees 101. S. pubistyla 


Leaf blade ovate, 5S—9 x 3—4.5 cm; lateral veins 14-17 pairs. Bark blackish............. 
berets face Mcte oie ond anal atau ale de hetits Ao ted tia kad acd ia chadtseet te 43. S. flemmichii 
Leaf blade broadly oblong, 11-22 x 4—7 cm; lateral veins 25-34 pairs. Bark rich 


Teddish. bLOWN sataissenngticoscensabiieessaeaemorianianiesdacemoindant 116. S. slootenii 
Leaf blade at least 3x as long as broad......... 0... cece cece ccc e cence eee ee eens eeaene eee 152 
Leaf blade at most 24x as long as broad..............cc cece cece cence ences eee eneneeenes 153 


Leaf blade 12-17 x 2—4.5 cm, bending back along the midrib, densely tomentose 


below; lateral veins 20-25 pairs...........ce cece cece eee ce ee ee neces eenseee ens 85. S. ovalis 
Leaf blade 12—25 x 4.5—9 cm, remaining flat, sparsely tomentose below; lateral veins 
2428: PANTS) es serass.pescdedeenaad svasadebataueenc sedge wgeawenees 81. S. myrionerva (in part) 
Bark shallowly patchily flaky............ ccc cece cece cece ee eee ee ence eee e ee enenneeee 154 
Bark-deéeply: fissured oo .42c5 34 sos oad etek hank .uhded sadder ea roses A atgeei oa teaheansaueede 156 
Lateral veins 18—22 pairs. Inner bark pink............... 91. S. parvistipulata (in part) 
Lateral veins 14-17 pairs. Inner bark yellowish brown...................0.eeeeeeeeeee 155 
Lateral veins with short intermediate veins.................0.0eeeeeeee 112. S. scaberrima 


Lateral veins without short intermediate VeINS.............. ccc ccce eee ee ence eee eeeeneeenees 
isiabsn diSig lee iocbnlate pint. din cfd susie ehclaclek Seydaus serene Dad pet 51. S. hemsleyana (subsp. grandiflora) 


Lateral veins without distinct intermediate veins. In mixed peatswamp forest........... 
sedan eyed cle slate ciaedat set tdigemicsal te nee berad sean ules 97. S. platycarpa (in part) 
Lateral veins with distinct intermediate veins. In mixed dipterocarp forest...... 157 


Petiole 0.8—1.5 cm long; leaf not lepidote below; lateral veins 15—20 pairs.............. 
BE hehe Hers Geet Nera Nt ached iarate cra Nee Aare eaten ter Aucet ta seat Meee ah Seta ae 40. S. fallax 
Petiole 2.2—2.7 cm long; leaf frequently dull greyish lepidote below (mature trees); 
lateral veins 14-17 pairs......... 0 ccc cece cece eee e cece een e eee eaeneen ees 117. S. smithiana 


1. Shorea acuminatissima Symington 
(Latin, acuminatissimus = prominently acuminate; the leaf apex) 


(sect. Richetioides; yellow meranti) 


Gard. Bull. S. S. 9 (1938) 340; Browne, FTSB (1955) 162; Ashton op. cit. (1964) 149, op. cit. (1968) 
81, op. cit. (1982) 482; Meijer & Wood op. cit. 65; Burgess op. cit. 217; Anderson op. cit. (1980) 121; 
PROSEA op. cit. 417; Coode et al. (eds.) op. cit. 74; Newman et al. op. cit. (1996) 109. Type: Ayan 
FMS 38723, Borneo, Sabah, Sandakan (holotype KEP). 
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Vast emergent tree, to 70 m tall, to 2 m diameter; buttresses tall, stout. Bark dark 
chocolate-brown, deeply square-section fissured, the ridges only later becoming flaky; inner 
bark tawny-brown, fibrous, not distinctly laminated. Twig, inflorescence, petiole, leaf bud, 
parts of flower exposed in bud, stipules and venation below more or less persistently rusty- 
brown scabrid-pubescent. Twigs c. 1.5 mm diameter apically, terete, much-branched. Leaf 
buds ovoid, to 1.2 mm long. Stipules oblong-falcate, c. 6 < 3.5 mm, base obtuse to 
subcordate, somewhat persistent in young trees. Leaves glabrous or sometimes cream- 
lepidote below, coriaceous, drying rich rusty-brown or cream below with the veins usually 
darker; blade ovate, 7-10 x 3—4 cm, base obtuse, margin revolute, apex with acumen to 0.7 
cm long; midrib evident but sunken above, prominent below; lateral veins 9-12 pairs, 
prominent below; intercostal venation densely scalariform, distinctly raised below; petiole 
1-1.5 cm long, slender. Inflorescences terminal or axillary; rachis to 8 cm long, singly 
branched, branchlets bearing to 6 flowers; bracteoles oblong, to 2 x 2 mm, obtuse. Flowers: 
buds ellipsoid, to 5 <x 3 mm; sepals broadly ovate; petals yellow; stamens 15, anthers 2- 
loculed, locules subglobose to broadly elliptic, connectival appendage aristate, sericeous, 
exceeding anther apice; ovary and stylopodium glabrous but for band of minute hairs 
towards apex, style equal to ovary and stylopodium, stigma not trifid. Fruits subsessile; 
calyx lobes unequal, 3 longer lobes spatulate, to 6 x 1.3 cm, tapering to 3 mm above the 
tuberculate concave base, 2 shorter ones to 4.5 x 0.8 cm, otherwise similar. Nuts narrowly 
ovoid, to 4.5 x 0.8 cm, densely pale rufous pubescent. 


Vernacular names. Sabah—seraya kuning runcing (preferred name). Sarawak—lun 
runcing (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Kinabatangan, 
Sandakan, and Sipitang districts (e.g., SAN 16942, SAN 17767, SAN 17953, SAN 37516, and 
SAN 70201) and in Sarawak from Lawas district (e.g., S 26560). Also occurring in Brunei 
(e.g., BRUN 3350 and FMS 30404). 


Ecology. Locally frequent in mixed dipterocarp forest on friable sandy clay soils, on low 
hills at altitudes to 1600 m (near G. Murut). Vulnerable. 


2. Shorea acuta P.S.Ashton 
(Latin, acutus = sharp; the leaf tip) 


(sect. Mutica, subsect. Auriculatae; red meranti) 


Gard. Bull. Sing. 19 (1962) 268, op. cit. (1964) 174, op. cit. (1968) 104, op. cit. (1982) 533; Anderson 
op. cit. (1980) 124; Coode et al. (eds.) op. cit. 74; Newman et al. op. cit. (1996) 110. Type: Mohsin S 
1924, Borneo, Brunei, Belait, Sg. Liang (holotype K; isotype KEP). 


Small emergent tree, to 45 m tall, to 1 m diameter; buttresses stout. Bark cracked and flaky 
becoming shallowly v-section fissured, pale reddish brown; inner bark plum-brown, densely 
fibrous. Young twig, inflorescence, leaf bud, parts of flower exposed in bud, petiole, 
venation below and midrib above shortly pale brown puberulent; glabrescent on leaf and 
fruit calyx. Twigs terete, to 4 mm diameter apically, compressed at first, with non- 
amplexicaul stipule scars to 3 mm long. Leaf buds ovoid, 6-10 x 4-6 mm, acute. Stipules 
oblong, to 12 x 5 mm, obtuse. Leaves thickly coriaceous, shiny and scabrid-tomentose or 
glabrescent below, drying pale pinkish brown above; blade elliptic, 14-26 x 6.5—12 cm, 
base equal or subequal, without domatia, obtuse or occasionally broadly cuneate, apex with 


219 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 


tapering acumen to 2 cm long; midrib prominent below, narrowly slightly sunken above; 
lateral veins 10-13 pairs, prominent below, arched; intercostal venation densely 
scalariform, slender, sinuate; petiole 15-2 cm long, stout. Inflorescences terminal or 
axillary; rachis compressed, to 8 cm long, singly or doubly branched, branchlets bearing to 9 
flowers; bracteoles elliptic, to 3.5 x 2.5 mm, caducous. Flowers: buds narrowly ellipsoid, 
obtuse, to 9 x 4 mm; sepals subequal, ovate; petals linear, dark crimson; stamens 15, 
filament flat, tapering from base to apex, connectival appendage aristate, not setose, at most 
of the same length as anther, becoming reflexed at anthesis, anther 4-loculed, locules 
broadly oblong to subglobose; ovary and distinct stylopodium pubescent. Fruits: calyx 
lobes unequal, 3 longer lobes spatulate, obtuse, to 15 x 2.8 cm, tapering to 1.5 cm towards 
the narrowly auriculate base, 2 shorter ones unequal, linear-lobed, to 8 x 0.7 cm, similar at 
base. Nuts ovoid, to 3 x 2 cm, acute, buff puberulent. 


Vernacular names. Sarawak—engkabang tikus (Iban), kawang tikus (Iban), meranti 
kawang tikus (Malay). 


Distribution. Endemic in Borneo. Recorded in Sarawak from Limbang, Marudi and Miri 
districts (e.g., S 1492, S 46478, S 46479, S 46482, and S 46591). Also occurring in Brunei 
(e.g. BRUN 3076, BRUN 3291, S 1906, and SAN 17474). Conserved in the Lambir Hills NP 
and Mulu NP, Sarawak. 


Ecology. Locally common in mixed dipterocarp forest on deep yellow sands, on hills at 
altitudes to 400 m. Endangered outside parks system. 


3. Shorea agamii P.S.Ashton 


(J. Agama, one-time forest officer in the Sabah Forest Department) 
(sect. Anthoshorea, white meranti) 


Gard. Bull. Sing. 19 (1962) 270, op. cit. (1964) 161, Gard. Bull. Sing. 22 (1967) 285, op. cit. (1968) 
93, op. cit. (1982) 497; Meijer & Wood op. cit. 51; Burgess op. cit. 159; Anderson op. cit. (1980) 123; 
PROSEA op. cit. 409; Coode et al. (eds.) op. cit. 74; Newman et al. op. cit. (1996) 111. Type: Smith 
FMS 30525, Brunei, Labi Hills (holotype KEP). 


Emergent tree, to 50 m tall, to 2 m diameter, with prominent stout buttresses. Bark 
becoming chocolate, ochreous and grey mottled, irregularly cracked and thickly flaky 
through surface rotting; inner bark distinctly laminated, orange-brown and cream-mottled. 
Young twig, inflorescence, leaf bud, parts of perianth exposed in bud, ovary, stipule outside, 
petiole and midrib below pale brown puberulent, caducous. Twigs terete, 2-3 mm diameter 
apically. Leaf buds ovoid to falcate, c. 4 x 2.5 mm. Stipules oblong, obtuse, c. 10 x 3 mm, 
caducous. Leaves thickly coriaceous, drying tawny yellow with the venation the same 
shade; blade broadly ovate to oblong, 10-15 x 6-10 cm (subsp. agamii) or narrowly ovate, 
4.5-10 x 2.5—4 cm (subsp. diminuta), base obtuse or subcordate, apex with broad acumen 
of 0.5-1 cm long; midrib prominent below, obscure, furrowed above as also the veins; 
lateral veins 9-13 pairs, well-spaced, arched; intercostal venation densely scalariform; 
petiole I-1.5 cm long. Inflorescences terminal or axillary; rachis to 10 cm long, branches 
short, bearing to 5 flowers; bracteoles elliptic, to 3 mm long, caducous. Flowers: buds 
narrowly ellipsoid, to 5 x 2.5 mm; sepals narrowly ovate, unequal; petals ovate-elliptic, 
acute, densely pubescent on exposed parts in bud; stamens 15, in 3 unequal whorls, 
filaments more or less as long as anthers, tapering gradually, anthers oblong, 4—loculed, 
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connectival appendage c. 3x the length of anther; ovary ovoid, without stylopodium, densely 
pubescent, style slightly longer than ovary, sparsely pubescent in the basal half, stoutly 
filiform, obscurely trifurcate. Fruits impressed at the c. 1 mm stout pedicel; calyx lobes 
unequal, 3 longer lobes to 12 x 2.2 cm, tapering to c. 5 mm above the saccate base, 2 
shorter ones linear-lobed, unequal, to 6 x 0.4 cm. Nuts ovoid, to 2 x 1.5 cm, glabrescent, 
with acicular style remnant to 4 mm long. 


Vernacular names. Sabah—melapi agama (preferred name). Sarawak—meranti putih 
timbul (preferred name). 


Distribution. Endemic in Borneo. 


Ecology. Scattered in mixed dipterocarp forest on well-drained sandy clay soils, and clay- 
rich soils on ridges, at altitudes to 700 m. 


Notes. Two subspecies, subsp. agamii and subsp. diminuta, are recognised. 


Key to subspecies 


Leaf blade broadly ovate to oblong, 10-15 < 6-10 CM......... Lecce cece cece e tence ene ene eeee 
subsp. agamii 
In Sabah known from Beaufort, Kudat, Sandakan, Sipitang, and Tawau districts (e.g., 
SAN 18476 and SAN 36222) and in Sarawak from Lawas, Marudi and Miri districts 
(e.g., S 1537 and S 1936). Also occurring in Brunei (e.g., BRUN 3092 and FMS 35449) 
and E Kalimantan (e.g., Ambriansyah Berau 1140 and Meijer 2464). Occurring in 
Lambir and Mulu NPs; elsewhere vulnerable following logging. 

Leaf blade narrowly ovate, 4.5-10 < 2.54 CM........ cece cece ce ee ne eee eee neee essa eneeneeeaeneeas 
subsp. diminuta P.S.Ashton 
(Latin, diminutus = made small; the leaf) 
Gard. Bull. Sing. 22 (1967) 285, op. cit. (1968) 93, op. cit. (1982) 497; PROSEA op. cit. 409; 
Newman et al. op. cit. (1996) 112. Type: Sibat S 25027, Borneo, Sarawak, Bt. Mersing, Anap 
(holotype K; isotype KEP). 
Known in Sarawak from Kapit, Miri, Serian, Simunjan, and Tatau districts (e.g., S 
15227, S 23860, S 27005, S 36655, and S 46520). Also occurring in W Kalimantan 
(e.g., bb. 27005, bb. 29076 and Wilkie 94313). Ecology as the species. Vulnerable 
following logging. For differences from S. confusa, see there. 


4. Shorea albida Symington Fig. 19. 


(Latin, albidus = whitish; the leaf undersurface) 


(sect. Rubella, red meranti) 


Gard. Bull. S. S. 8 (1935) 283; Masamune op. cit. 492; Browne op. cit. 137; Anderson, Gard. Bull. 
Sing. 20 (1963) 158, op. cit. (1980) 74; Ashton op. cit. (1964) 175, op. cit. (1968) 104, op. cit. (1982) 
499; PROSEA op. cit. 391. Lectotype (designated here): Zainal FMS 30353, Borneo, Brunei, Kuala 
Belait (hololectotype KEP; isolectotype L). 
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4mm 





Fig. 19. Shorea albida. A, flowering leafy twig; B, detail of indumentum on the lower leaf 
surface; C, flower bud; D, outer sepal; E, inner sepal; F, adaxial view of petal; G, abaxial view 
of petal; H, longitudinal section of open flower; I, adaxial view of stamens; J, abaxial view of 
stamens; K, fruit; L, longitudinal section of fruit. (A-J from S 65/, K-L from § 2852.) 
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Main canopy tree c. 30 m tall to giant emergent to 75 m tall, to 2.5 m diameter; crown vast, 
diffuse, sea-green; buttresses to 4 m tall and wide, stout. Bark becoming deeply v-section 
fissured, the surface eventually rotting off in irregular flakes; inner bark meat-red, fibrous, 
thick. Heartwood crimson red. Twig, inflorescence, leaf bud, stipule and bracteole outside, 
parts of perianth exposed in bud, petiole and leaf venation below shortly densely 
persistently pinkish brown puberulent; leaf cream-lepidote below. Twigs compressed, to 5 
x 2 mm apically. Leaf buds ovoid to hastate, compressed, acute, to 10 x 6 mm. Stipules 
oblong, obtuse, to 20 x 8 mm, caducous. Leaves coriaceous, drying greyish brown above, 
cream below with darker venation; blade oblong-elliptic, 7.5—15 x 4.5—6.5 cm, base obtuse, 
apex with tapering acumen to 6 m long; midrib obscure, sunken above, slender but 
prominent below; lateral veins 16-20 pairs, with shorter intermediates, slender, hardly 
elevated below; intercostal venation slender, densely scalariform; petiole 2-3.5 cm long, 
slender. Inflorescences terminal or axillary; rachis compressed, lax, to 18 cm long, doubly 
branched, branchlets bearing to 3 flowers; bracteoles lanceolate, acute, to 8 x 3 mm. 
Flowers: buds broadly ellipsoid, to 9 x 5 mm, acute; sepals deltoid, unequal; petals ovate, 
cream; stamens 20-25, filament broad at base, tapering gradually and filiform distally, 
anthers 4-loculed, locules narrowly oblong, longer than filament, connectival appendage 
glabrous, short, slender, erect, shorter than anther; ovary without stylopodium, together 
with basal half of style pubescent, style 2x the length of ovary. Fruits: calyx lobes unequal, 
3 longer lobes narrowly spatulate, to 8 x 1.4 cm, tapering to 4 mm above the saccate base, 2 
shorter ones linear-lobed, to 3.5 x 0.4 cm. Nuts ovoid, to 1.2 <x 0.9 cm, grey-buff 
puberulent, with to 2 mm filiform style remnant. 


Vernacular name. Sarawak—alan (preferred name). 


Distribution. Endemic in Borneo; known in Sarawak from Bintulu, Limbang Marudi, Miri, 
Serian, Sibu, and Sri Aman districts (e.g., S 1253, S 2805, S 12250, S 13504, and S 13506), 
Brunei (e.g., BRUN 5009 and FMS 37149), and Lower Kapuas in W Kalimantan (e.g., bb. 
35243). 


Ecology. Formerly gregarious and dominant in three of the ‘phasic communities’ (PC) of 
the peat swamp forests (Anderson op. cit. 1963); from within the outermost mixed peat 
swamp forest, where this species reaches its greatest size in PC 2, the ‘alan forest’, through 
PC 3, the ‘alan bunga forest’, to PC 4, where it is shortest, the ‘padang alan forest’. The 
species seldom flowers and juveniles are rare, few surviving, except in the ‘alan bunga 
forest’ where there is patchy regeneration; in ‘padang alan’ forest the trees frequently 
topple, then shoot from epicormic branches forming new orthotrophic leaders. Alan forest 
individuals are generally hollow. Also occasional in poorly drained lower montane kerangas 
on Merurong Plateau, Bintulu district, at 800 m altitude. Occurring in Loagan Bunut and 
Mulu NPs. Critically endangered owing to failure to regenerate and conversion of the peat 
swamp forests. 


5. Shorea almon Foxw. 
(from a Philippine name—almon) 


(sect. Brachypterae, red meranti) 
Philip. J. Sci. 67 (1938) 313; Browne op. cit. 150; Meijer & Wood op. cit. 93; Burgess op. cit. 181; 


Ashton op. cit. (1968) 104, op. cit. (1982) 507; Anderson op. cit. (1980) 124; PROSEA op. cit. 291; 
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Newman et al. op. cit. (1996) 114. Lectotype (designated here): Whitford FB 11647, the Philippines, 
Cadiz, Negros Occidental (hololectotype K; isolectotype L). 


Large emergent tree, to 70 m tall, to 1.2 m diameter; crown dense; bole tall, straight; 
buttresses to 2.5 m tall, 2 m wide, stout. Bark dark greyish brown, becoming vertically 
cracked and thinly flaked; inner bark pinkish brown, fibrous, hard. Twig, inflorescence, bud, 
stipule and bracteole outside, parts of perianth exposed in bud, and leaf venation below 
more or less densely persistently pinkish brown scabrid-tomentose; stipule inside and 
venation above sparsely so; midrib above, nut and ovary evenly so. Twigs c. 2 mm diameter 
apically. Leaf buds ovate, compressed, acute, to 4 x 3 mm. Stipules lanceolate, acute, to 10 
x 5 mm, caducous. Leaves chartaceous, somewhat concave, drying pinkish brown with the 
midrib and lateral veins typically distinctly paler, blade obovate-oblong, 9-16 = 3.5—7 cm, 
base equal, broadly cuneate to obtuse, apex with short, broad acumen, to 0.8 cm long; 
midrib evident, flat or slightly furrowed above, slender but prominent below as also the 
veins; lateral veins 17-20 pairs; intercostal venation densely scalariform, elevated below; 
petiole slender, 1—1.8 cm long. Inflorescences terminal or axillary; rachis ascending, lax, to 
20 cm long, singly branched, branchlets bearing to 10 flowers; bracteoles elliptic, to 5 x 3 
mm, obtuse, not at first caducous. Flowers: buds lanceolate, to 7 x 3 mm; sepals unequal, 
deltoid to ovate; petals lanceolate, hirsute on exposed part in bud; stamens 15, in 3 unequal 
whorls, filaments compressed at base, abruptly tapering medially and filiform below the 
subglobose, 4-loculed anthers, connectival appendage slender, glabrous, c. 3x the length of 
anther; ovary without distinct stylopodium, ovoid, style c. 12x the length of ovary, filiform. 
Fruits: pedicels to 3 mm long, prominent; calyx lobes unequal, 3 longer lobes to 14 x 2.5 
cm, tapering to c. 8 mm above the saccate base, 2 shorter ones lorate-lobed, to 8 x 1 cm. 
Nuts ovoid, to 2 x 1.5 cm, shortly mucronate. 


Vernacular name. Sabah—seraya kerukup (preferred name). 


Distribution. Borneo and the Philippines. In Borneo, known in Sabah from Keningau, 
Kinabatangan, Lahad Datu, and Sandakan districts (e.g., SAN 4472, SAN 23966, SAN 
35632, and SAN 83424) and in Sarawak from Bintulu, Lawas and Miri districts (e.g., S 
22576 and S 24960). Also occurring in Brunei (e.g., FMS 35679 and S 5792) and NE 
Kalimantan (e.g., Arifin et al. Berau 906). 


Ecology. Usually rare in mixed dipterocarp forest, on yellow clay soil over shale, on 
undulating land, at altitudes to 400 m. Rare in Lambir NP; endangered. 


6. Shorea alutacea P.S.Ashton 


(Latin, alutaceus = leather colour; the tomentum) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 288, op. cit. (1968) 81, op. cit. (1982) 481; Anderson op. cit. (1980) 121; 
Newman et al. op. cit. (1996) 115. Type: Bojeng S 10170, Borneo, Sarawak, Lundu district, G. 
Gading NP (holotype K). 


Medium-sized tree, to 1 m diameter; buttresses stout. Bark smooth; inner bark fibrous. 
Twig, inflorescence, bracteole, parts of flower exposed in bud, ovary and nut, stipules, leaf 
bud, petiole and midrib shortly densely persistently tawny buff pubescent; leaf blade below 
sparsely so; fruit calyx sparsely caducously so. Twigs c. 2 mm diameter apically, terete, 
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sparsely branched, with prominent stipule scars. Leaf buds ovoid, acute, c. 2 x 1.5 mm, 
small. Stipules narrowly deltoid, acute, to 8 x 3 mm, relatively large. Leaves chartaceous, 
drying pale greenish grey, wrinkling; blade ovate to lanceolate, 15-22 x 6-8 cm, base 
cordate, apex with slender acumen to 1 cm long; midrib and veins furrowed above, slender 
but prominent below; lateral veins 14-19 pairs; intercostal venation _ slender, 
subscalariform, indistinct; petiole 0.6-1 cm long, 0.2 cm diameter, rugose on drying. 
Inflorescences terminal or axillary; rachis to 15 cm long, singly or doubly branched; 
bracteoles to 4 x 3 mm, ovate, acute, fugaceous. Flowers: buds to 6 x 3 mm; stamens 15, 
anthers 2-loculed, locules subglobose, tapering abruptly medially, connectival appendage 
setose, 3—4x the length of anther; ovary and stylopodium pyriform. Fruits: pedicel c. 1 mm 
long; calyx lobes unequal, 3 longer lobes to 8 x 1.8 cm, tapering to 4 mm above the 
tuberculate narrowly saccate base, 2 shorter ones to 6 x 1.2 cm. Nuts narrowly ovoid, to 
2.2 x 1 cm, apiculate. 


Distribution. Locally endemic in the granodiorite mountains of W Sarawak; so far only 
known from G. Gading NP, Lundu district (e.g., S 7975, S 7976 and the type), and the Bau 
limestone hills at Tiang Bekap, Kuching district (e.g., S 32684). 


Ecology. In mixed dipterocarp forest on deep yellow clay loams, at altitudes below 300 m, 
apparently not common. Vulnerable. 


7. Shorea amplexicaulis P.S.Ashton Fig. 20. 


(Latin, amplexicaulis = stem-clasping; the petiole) 
(sect. Pachycarpae, red meranti) 


Gard. Bull. Sing. 19 (1962) 273, op. cit. (1964) 177, op. cit. (1968) 104, op. cit. (1982) 524; Meijer & 
Wood op. cit. 95; Burgess op. cit. 184; Anderson op. cit. (1980) 124; PROSEA op. cit. 392; Coode et 
al. (eds.) op. cit. 74; Newman et al. op. cit. (1996) 116. Type: Ashton BRUN 3261, Borneo, Brunei, 
Andulau FR (holotype K; isotype KEP). 


Medium-sized emergent tree, to 50 m tall, to 1.2 m diameter, with stout low buttresses. 
Bark pale greyish brown, remaining smooth, hoop-marked; inner bark pale pinkish brown. 
Heartwood pink. A// exposed fleshy parts typically glabrous, but frequently sparsely 
caducous or persistently pale buff to golden pubescent. Twigs slightly compressed at first, 
to 3 x 2 mm apically, with prominent pale horizontal amplexicaul stipule scars. Leaf buds 
hastate, obtuse, 10-15 x 3—5 mm. Stipules hastate, subacute, to 25 x 8 mm, not early 
caducous. Leaves coriaceous, drying dark crimson red often shiny below, paler pinkish 
brown above; blade elliptic, 11-21 x 5-8 cm, base cuneate, apex with tapering acumen to I 
cm long; midrib evident, flat above, terete and prominent below; lateral veins 9-12 pairs, 
arched, prominent below; intercostal venation remotely scalariform, distinct and slightly 
elevated below; petiole distinctly geniculate, 1.5—2.5 cm long. Inflorescences terminal or 
axillary; rachis lax, slender, compressed, to 24 cm long, singly branched, branchlets bearing 
to 11 distichous flowers; bracteoles lanceolate, to 13 x 8 mm, fugaceous. Flowers: buds to 
10 x 3.5 mm; petals pale yellow; anthers narrowly oblong, connectival appendage more 
than 2x the length of anther; ovary ovoid, glabrous, without distinct stylopodium, style 
columnar. Fruits impressed at base; calyx generally glabrescent, lobes unequal, 3 longer 
lobes to 18 x 3 cm, tapering to 2 cm above the saccate base, 2 shorter ones to 13 x 0.8 cm, 
similar at base. Nuts broadly ovoid, acute, to 3.7 x 2.5 cm, persistently golden buff 
pubescent. 
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Vernacular names. Sabah—kawang bukit (preferred name). Sarawak—engkabang pinang 
licin (preferred name), /anggai (Iban). 


Distribution. Endemic in Borneo, occurring throughout the island except for the 
southwestern parts. In Sabah known from Beaufort, Sandakan and Tawau districts (e.g., 
SAN 15106, SAN 22690, SAN 27397, and SAN 62919) and in Sarawak from Belaga, Bintulu, 
Kapit, Kuching, Lawas, Limbang, Miri, and Simunjan districts (e.g., S 164, S 10708, S 
15840, S 23611, S 32240, and S 68171). Also occurring in Brunei (e.g., BRUN 3006 and S 
1633) and Kalimantan (e.g., bb. 29663, Church & Mahyar 1753 and Jarvie and Ruskandi 
5756). 


Ecology. In mixed dipterocarp forest, especially on clay-rich soils but also on sandy clay, at 
altitudes to 700 m. Not vulnerable. 


Notes. Closely related to S. beccariana which differs in its golden tomentum, generally dull 
leaf undersurface and short ascending stipule scars. The two often occur together though S. 
beccariana ranges onto more sandy soils. 


8. Shorea andulensis P.S.Ashton 
(of Andulau FR in Brunei) 


(sect. Brachypterae, red meranti) 


Gard. Bull. Sing. 19 (1962) 275, op. cit. (1964) 178, op. cit. (1968) 105, op. cit. (1982) 514; Meijer & 
Wood op. cit. 97; Burgess op. cit. 184; Anderson op. cit. (1980) 124; Coode et al. (eds.) op. cit. 74; 
Newman et al. op. cit. (1996) 117. Type: Ashton BRUN 3263, Borneo, Brunei, Andulau FR (holotype 
K; isotypes KEP, L). 


Medium-sized emergent tree, to 45 m tall, to 1.2 m diameter; crown pale from below, 
diffuse, hemispherical; buttresses stout, to 1 m tall. Bark becoming cracked and patchily 
flaky, pale pinkish brown mottled. Twig, inflorescence, bracteole, leaf bud, parts of flower 
exposed in bud, stipule and petiole densely persistently yellowish buff-puberulent, more 
sparsely so on venation below and midrib above. Twigs slender, at first compressed, 1.5—2 
mm diameter apically. Leaf buds ovoid, compressed, 3-6 x 1.5—-3 mm, subacute. Stipules 
hastate, subacute, to 14 x 5 mm. Leaves thinly coriaceous, cream lepidote in mature tree, 
otherwise drying rich reddish brown below, pinkish brown above; blade elliptic-ovate, 6-9 
x 3-5 cm, base obtuse or broadly cuneate, margin undulate, apex with acumen to 0.8 cm 
long; midrib narrowly furrowed above, slender but prominent below as also the veins; 
lateral veins 10-13 pairs, straight and abruptly arched within margin; intercostal venation 
slender, scalariform, sinuate; petiole 1-1.2 cm long. Inflorescences terminal or axillary; 
rachis terete or slightly compressed, to 12 cm long, singly or doubly branched, branchlets 
bearing to 10 flowers; bracteoles ovate, to 3 x 1.2 mm, subacute. Flowers: buds to 8 x 2.5 
mm; calyx spreading; petals lilac; stamens 15, connectival appendage c. 3x the length of 
anther; ovary small, ovoid, glabrous, stylopodium obscure, style c. 2x the length of ovary, 
columnar, pubescent in basal half. Fruits: pedicels to 2 mm long; calyx tube glabrescent, 
lobes unequal, 3 longer lobes lorate, to 5 x 0.7 cm, base saccate, 2 shorter ones to 3 cm 
long, otherwise similar. Nuts ovoid, to 3.5 x 2.5 cm, apiculate. 


Vernacular names. Sabah—seraya daun merah (preferred name). Sarawak—meranti daun 
putih (preferred name). 
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Fig, 20. Shorea amplexicaulis. A, flowering leafy twig: B, adaxial view of bract; C, abaxial 
view of bract; D, flower bud; E, flower bud with a few sepals and petals removed: K, adaxial 
view of inner sepal; G, adaxial view of outer sepal; H, abaxial view of petal; J, adaxial view of 
petal with 3 stamens; J, adaxial view of stamens; K, abaxial view of stamens; L, fruit. (A from 
S 65194, B-K from § 29202, L trom S$ 23611.) 
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Distribution. Endemic in Borneo. In Sabah known from Kinabatangan and Labuk Sugut 
districts (e.g., SAN 23264, SAN 99663 and SAN 131987) and in Sarawak from Bintulu, 
Kapit, Kuching, Lawas, and Limbang districts (e.g., S 18408, S 22338, S 29580, S 32368, 
and S 44085). Also occurring in Brunei (e.g., BRUN 3030 and BRUN 5435) and W and E 
Kalimantan. 


Ecology. Local and rare in mixed dipterocarp forest on yellow sandy clay soils, at altitudes 
to 600 m. In Sabah the species occurs in forest on ultrabasic substrates. Vulnerable. 


9. Shorea angustifolia P.S.Ashton 


(Latin, angustus = narrow, folius = leaf; with narrow leaves) 
(sect. Richetioides subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 19 (1962) 277, op. cit. (1964) 150, op. cit. (1968) 81, op. cit. (1982) 478; Meijer & 
Wood op. cit. 67; Burgess op. cit. 217; Anderson op. cit. (1980) 121; Coode et al. (eds.) op. cit. 74; 
Newman et al. op. cit. (1996) 118. Type: Ashton BRUN 778, Borneo, Brunei, Kuala Temburong 
Macang (holotype K; isotypes KEP, L). 


Main canopy tree, to 40 m tall, to 90 cm diameter, with frequently misshapen bole and low 
rounded buttresses. Bark becoming greyish tawny, thinly irregular flaky. Twig endings and 
stipules sparsely caducous pale buff-brown puberulent; leaf bud, parts of flower exposed in 
bud, ovary and nut, inflorescence, bracteoles and petiole persistently so. Twigs to 2 mm 
diameter apically, straight, terete, superficially cracked, rugose. Leaf buds small, ovoid, 
obtuse, to 0.5 x | mm. Stipules /inear, to 3 mm long, fugaceous. Leaves thinly coriaceous, 
drying pale greenish brown; blade deep violet when opening, ovate to oblong-lanceolate, 8— 
14 x 2.5-4 cm, base cuneate, apex with tapering acumen to 1.5 cm long; midrib flat above, 
hardly elevated below as also the veins; lateral veins 8-10 pairs, well-spaced, arched; 
intercostal venation subscalariform; petiole 0.6-0.8 cm long, finely cracked and drying 
distinct pale brown to cream-grey. Inflorescences terminal or axillary; rachis slender, lax, 
terete, to 10 cm long, singly or doubly branched, branchlets bearing to 8 flowers; bracteoles 
small, fugaceous. Flowers: buds to 2.5 <x 1.5 mm, small; petals cream; stamens 15, 
connectival appendage I—2x the length of anther; ovary and stylopodium conical, style 
short, glabrous. Fruits: calyx lobes subequal, broadly ovate, obtuse, to 0.5 x 0.5 cm, 
incrassate and clasping the nut. Nuts obovoid, to 0.8 = 0.9 cm, acute. 


Vernacular names. Sabah—seraya kuning bukit (preferred name). Sarawak—lun bukit 
(preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Kota Kinabalu (Gaya Is.), Lahad 
Datu and Ranau (G. Kinabalu) districts (e.g., KEP 80302, SAN 20704, SAN 24259, SAN 
99630, and SAN 116969) and in Sarawak from Belaga, Kapit and Lawas districts (e.g., S 
23309, S 25306, S 29484, and S 57667). Also occurring in Brunei (e.g., BRUN 3393, BRUN 
5682 and BRUN 5736) and W and E Kalimantan (e.g., bb. 29071, Kessler et al. Berau 888, 
Kostermans 5412, and Newman et al. 588). 


Ecology. Locally frequent on skeletal soils along shale ridges towards the upper limits of 


mixed dipterocarp forest, at 500-1200 m altitude. Occurring in Kinabalu and Mulu NPs; 
elsewhere becoming vulnerable. 
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10. Shorea argentifolia Symington Fig. 21. 


(Latin, argenteus = silvery, folius = leaf; the silvery leaf undersurface) 
(sect. Mutica subsect. Mutica, red meranti) 


Gard. Bull. Sing. 17 (1960) 489; Ashton op. cit. (1964) 179, op. cit. (1968) 105, op. cit. (1982) 539; 
Meijer & Wood op. cit. 98; Burgess op. cit. 166; Anderson op. cit. (1980) 124; PROSEA op. cit. 392; 
Coode et al. (eds.) op. cit. 75; Newman et al. op. cit. (1996) 119. Type: Maidin FMS 38838, Borneo, 
Sabah, Tawau (holotype KEP). 


Emergent tree, to 45 m tall, to 1.5 m diameter, with pale golden-suffused crown with 
pendent twig endings; buttresses to 1.5 m tall, stout. Bark becoming v-section fissured, 
pinkish brown; inner bark and heartwood pinkish brown. Twig endings, inflorescence, leaf 
bud, parts of flower exposed in bud, nut, stipule, bracteole, petiole, leaf blade below, and 
midrib above persistently densely pinkish golden velutinous; fruit calyx shortly sparsely 
pubescent. Twigs at first compressed, c. 2 x 1 mm apically, sparingly branched; stipule 
scars obscure. Leaf buds ovoid, slightly compressed, subacute, c. 4 x 2.5 mm. Stipules 
oblong-hastate, to 20 xX 7 mm, acute, cordate, not early caducous. Leaves thinly 
coriaceous, drying pinkish brown below, pale mauve-brown above; blade oblong- 
lanceolate, 6-11 x 2.5—4.5 cm, base obtuse, apex with acumen c. 0.5 cm long; midrib 
narrowly sunken above, terete, slender but prominent below as also the veins; lateral veins 
20-25 pairs, dense with short intermediates; intercostal venation slender, densely 
scalariform; petiole 0.8-1 cm long, relatively short, rugose. Inflorescences terminal or 
axillary; rachis compressed, to 12 cm long, singly branched, branchlets bearing to 6 flowers; 
bracteoles oblong-elliptic, obtuse, to 8 x 3.5 mm, caducous. Flowers: buds to 6 x 3 mm; 
petals pink; stamen 15, connectival appendage short, hardly or not reflexed; ovary and 
stylopodium pyriform, short-pubescent, style as long as ovary, glabrous. Fruits: calyx lobes 
unequal, 3 longer lobes to 8 x 1.2 cm, tapering to 4 mm above the saccate base, 2 shorter 
ones unequal, linear-lobed, to 3 x 0.15 cm, similar at base. Nuts ovoid, to 1.4 x 0.9 cm, with 
to 2.5 mm long acicular style remnant. 


Vernacular names. Sabah—seraya daun perak (preferred name). Sarawak—meranti 
binatoh (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort, Keningau, 
Kinabatangan, Lahad Datu, Labuk Sugut, Ranau, Sandakan, and Tawau districts (e.g, SAN 
16976, SAN 23972, SAN 55561, SAN 77288, and SAN 99224) and in Sarawak from Belaga, 
Bintulu, Kapit, Lawas, Limbang and Miri districts (e.g., S 15564, S 29660, S 32224, and S 
69132). Also occurring in Brunei (e.g., BRUN 126, FMS 28661 and FMS 30534) and NE 
Kalimantan (pers. obs.). 


Ecology. Locally frequent in mixed dipterocarp forest on clay rich alluvium soils, on hill 


slopes and sometimes ridges, at altitudes to 900 m. Occurring in Lambir and Mulu NPs; 
elsewhere vulnerable owing to forest conversion. 
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11. Shorea asahii P.S.Ashton 


(Asah Unyong, c. 1938—, Sarawakian tree climber and dendrologist extraordinaire) 
(sect. Shorea subsect. Barbata, selangan batu) 


Gard. Bull. Sing. 19 (1962) 279, op. cit. (1964) 128, op. cit. (1968) 68, op. cit. (1982) 463; Meijer & 
Wood op. cit. 163; Burgess op. cit. 202; Anderson op. cit. (1980) 118; Coode et al. (eds.) 75; Newman 
et al. op. cit. (1998) 169. Type: Flemmich FMS 37183, Borneo, Brunei, Tutong district, Bt. Bedawan 
(holotype KEP). 


Low emergent tree, to 40 m tall, to 90 cm diameter, with frequently misshapen bole and low 
thin buttresses to 80 cm tall. Bark surface becoming dark greyish brown mottled, cracked 
and thinly flaky. Young parts at first shortly puberulent, otherwise glabrous but for densely 
persistently cream-buff puberulent inflorescence; parts of flower exposed in bud, ovary, nut, 
and fruit calyx sparsely so. Twigs c. 0.7 mm diameter apically, slender, much-branched, 
terete. Leaf buds falcate, to 1.5 x 1 mm, small. Stipules narrowly deltoid, to 5 mm long, 
fugaceous. Leaves coriaceous, lustrous; blade ovate, 6-10 x 3-5 cm, base subequal, 
broadly cuneate, apex with slender acumen c. 1 cm long; midrib hardly raised; lateral veins 
6-7 pairs, arched, slender, unraised on either surface; intercostal venation densely 
scalariform, unraised, obscure; petiole c. 1 cm long, slender. Inflorescences terminal or 
axillary; rachis slender, terete, to 2 cm long, singly branched, branchlets zig-zag, bearing to 
4 close flowers; bracteoles elliptic, to 2 mm, fugaceous. Flowers: buds globose, to 2 mm 
diameter; stamens c. 30, filaments, anthers and connectival appendage sparsely barbate 
distally, appendage to 2x the length of anther; ovary and stylopodium ovoid, densely 
pubescent, style short, slender, glabrous. Fruits: calyx lobes subequal, ovate, to 0.4 x 0.4 
cm, subacute, appressed to nut. Nuts oblong-ovoid, to 1.1 x 0.6 cm, acute. 


Vernacular names. Sabah—selangan batu asah (preferred name). Sarawak—kumus bukit 
(Iban). 


Distribution. Endemic in Borneo. In Sabah known from the Crocker Range (e.g., SAN 
24279) and in Sarawak from Kapit, Limbang, Lubok Antu, and Miri districts (e.g., SA 690, 
S 29561, S 41410, and S 57238). Also occurring in Brunei (e.g., BRUN 772, BRUN 5632 
and S 1183) and W Kalimantan (e.g., bb. 35219 and bb. 35220). 


Ecology. Very rare, in the lower limits of upper dipterocarp forest, on thinly organic skeletal 
soils over shale and sandstone on minor peaks and spurs, usually at 650-850 m altitude. 
Recorded from Lambir NP, elsewhere endangered. 


12. Shorea atrinervosa Symington Fig. 22. 


(Latin, ater = dull black, nervosus = nerved; the leaf venation drying black) 

(sect. Shorea, subsect. Shorea, selangan batu) 

Gard. Bull. S. S. 10 (1939) 363, op. cit. (1943) 9; Masamune op. cit. 492; Browne op. cit. 167; Meijer 
& Wood op. cit. 163; Burgess op. cit. 202, 210; Ashton op. cit. (1968) 68, op. cit. (1982) 457; 


Anderson op. cit. (1980) 118; PROSEA op. cit. 427; Coode et al. (eds.) op. cit. 75; Newman et al. op. 
cit. (1998) 170. Type: Alwi FMS 31832, Peninsular Malaysia, Pahang, Bt. Goh FR (holotype KEP). 


230 


DIPTEROCARPACEAE (ASHTON) 


ate 














rawr 
Dia a 


= 
wenees 


we 
ue 


iy 


= 
tes o75 
C4 SES 
JOSS Tat 


— 


roar 


eh 


a 


eA 
sig 


wT 


a 
. 
2em 





















ra 
a WN 
fel fe NAP 
i i st ie H iy i iy we 
i as f nee Yy “ 
ay pe 4 2 : 
Naa ay 
We ee 
ize 
cy Wh ty yyy 


Imm 


L F 


Fig. 21. Shorea argentifolia. A, truiting leafy twig; B, detail of indumentum on the lower leaf 
surface; C, young shoot with stipules, bracts and young inflorescence; D, flower bud; F, 


flower bud with exposed gynoecium; F, gynoecium and stamens; G, adaxial view of outer 
sepal; H, adaxial view of inner scpal; I, abaxial side of petal; J, adaxial side of petal; K. 
adaxial view of stamens; L, abaxial view of stamens; M, fruit. (A—B from S 75564, C-I. from 


SAN 55561, M trom SAN 99224.) 
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Fig. 22. Shorea utrinervosa. A, flowering leafy twig; B, detail of venation on lower leaf 
surface; C, detail] of indumentum on midrib; D, open flower; E, adaxial view of outer sepal; F, 
adaxial view of inner sepal; G, abaxial side of petal; H, adaxial side of petal with stamens; I, 
adaxial view of stamens; J, abaxial view of stamens; K, longitudinal section of open flower; 
L, fruit. (A-C from SAN £5091, D-K from SAN 27274, L from SAN 16957.) 
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Large emergent tree, to 50 m tall, to 1.2 m diameter, with pale diffuse somewhat irregular 
crown; bole tall and straight; buttresses to 3 m tall, thin, spreading. Bark tawny-brown, 
irregularly oblong-flaky. Bud, twig and petiole fugaceous puberulent; stipules, 
inflorescences, parts of perianth exposed in bud, ovary, and nut, persistently so; parts 
otherwise glabrous. Twigs c. 2 mm diameter apically, terete, drying black, becoming 
ribbed. Leaf buds narrowly ovoid, acute, to 4 x 2 mm. Stipules lanceolate, to 8 x 3 mm 
acute, caducous. Leaves thinly coriaceous, undulate, more or less white lepidote below (in 
mature trees) with the veins drying distinct black; blade elliptic to ovate, frequently of 
irregular shape, 8-16 x 3.5—9 cm, base broadly cuneate to subcordate, apex with tapering 
acumen to 1 cm long; midrib elevated above, prominently so below; lateral veins 10-12 
pairs, stout and elevated below, often somewhat sinuous, sometimes with small glabrous 
domatia; intercostal venation scalariform, slender, sinuous; petiole at first whitish lepidote, 
drying black, 1.2-2.2 cm long, geniculate. Inflorescences terminal or axillary; rachis 
straight, terete, to 11 cm long, singly branched, branchlets bearing to 6 secund flowers; 
bracteoles elliptic, to 3 x 2 mm, acute. Flowers: buds to 8 x 3 mm; petals cream with 
crimson median stripe towards base; stamens 25-33, filaments sparsely setose, outer anther 
locules glabrous, connectival appendage as long as anther, setose, ovary and stylopodium 
ovoid, pubescent, surmounted by a short, glabrous style. Fruits: pedicels to 4 mm long, 
broadening into fruit base; calyx lobes unequal, longer lobes to 11 x 2.5 cm, tapering to 1 
cm above the saccate base, 2 shorter ones lorate-lobed, to 8.5 x 0.9 cm. Nuts ellipsoid, to 
2.5 x 2 cm, tapering into to 8 mm stout style remnant. 


Vernacular name. Sabah and Sarawak—selangan batu hitam (preferred name). 


Distribution. Peninsular Malaysia, Sumatra and Borneo. In Sabah known from Beaufort, 
Kinabatangan, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Sipitang, Tawau, and Tenom 
districts (e.g., SAN 15041, SAN 15262, SAN 16595, SAN 24258, and SAN 72287) and in 
Sarawak from Bintulu, Kapit, Kuching, Lawas, Lundu, Marudi, Mukah, Simunjan, and 
Tatau districts (e.g., S 15215, S 19570, S 22830, S 24698, and S 57601). Also occurring in 
Brunei (e.g., BRUN 3337 and BRUN 3342) and W and E Kalimantan (e.g., bb. 23517, 
Kessler et al. Berau 793 and Kostermans 13890). 


Ecology. Scattered, locally frequent in mixed dipterocarp forest on clay-rich soils on low 
hills and moist valleys, at altitudes to 600 m. Occurring in Lambir and Mulu NPs; elsewhere 
vulnerable. 


13. Shorea bakoensis P.S.Ashton 
(of Bako NP, Sarawak) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 289, op. cit. (1968) 81, op. cit. (1982) 479; Anderson op. cit. (1980) 121; 
Newman et al. op. cit. (1996) 121. Type: Brunig S 17502, Borneo, Sarawak, Bako NP (holotype K). 


Subcanopy or low canopy tree, recorded to 7 m tall, to 5 cm diameter. Bark smooth. A// 
observed parts glabrous but for the sericeous fruit calyx outside, and densely buff-pubescent 
nut. Twigs c. 2 mm diameter apically, terete, drying black. Buds and stipules unknown. 
Leaves thickly coriaceous, drying dark tawny brown, shiny below; blade narrowly oblong 
to lanceolate, 13-18 x 5—6 cm, base obtuse, apex with slender acumen to I cm long; midrib 
evident but flat above, prominent below; lateral veins 9-10 pairs, prominent below; 
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intercostal venation subscalariform, hardly raised below; petiole 1—1.2 cm long, stout, 
drying black. Inflorescences and flowers unknown. Fruits: pedicels short; calyx lobes 
subequal, oblong, obtuse, incrassate, clasping the nut. Nuts ellipsoid-cylindric, to 2.5 x 1.4 
cm, apiculate. 


Distribution. Endemic in Borneo; rare and localised, known only by a single collection (the 
type) from Bako NP but also observed at G. Santubong, Kuching district, Sarawak, at 
altitudes below 200 m. 


Ecology. In kerangas forest on shallow podsols on sandstone ridges and plateaux. Rare and 
possibly endangered. 


14. Shorea balanocarpoides Symington 
(Greek, resembling Balanocarpus; the fruit resembles that of Neobalanocarpus, a genus 
endemic in Peninsular Malaysia) 


(sect. Richetioides subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 9 (1938) 330, op. cit. (1943) 47; Slooten, Reinwardtia 3 (1956) 340; Ashton op. cit. 
(1982) 475; PROSEA op. cit. 418; Coode et al. (eds.) op. cit. 75; Newman et al. op. cit. (1996) 123. 
Type: Lambak FMS 15768, Peninsular Malaysia, Pahang, Rompin (holotype KEP). Synonyms: 
Balanocarpus pahangensis Foxw., Malay. For. Rec. 10 (1932) 145; Shorea dolichocarpa Slooten op. 
cit. (1956) 342, Ashton op. cit. (1964) 151, op. cit. (1968) 83, Anderson op. cit. (1980) 121. 


Main canopy tree, to 40 m tall, to 80 cm diameter; bole frequently misshapen; buttresses to 
1 m tall, stout. Bark tawny brown, cracked and irregularly flaky. Young twig, leaf bud, 
stipule outside, inflorescence, and flower calyx outside sparsely greyish puberulent; parts of 
petals exposed in bud, ovary and stylopodium persistently so; nut densely mauve-grey 
pubescent. Twigs c. 1.5 mm diameter apically, terete, much-branched. Leaf buds small, 
globose to ovoid, obtuse, to 2 x 1.5 mm. Stipules linear, fugaceous, to 4 mm long. Leaves 
coriaceous, drying tawny-brown; blade ovate, 6-12 x 2-7 cm, base obtuse to cuneate 
(narrowly peltate in juveniles), decurrent to 1.5 mm down petiole, usually unequal, apex 
with slender acumen, to I cm long; midrib stout on both surfaces, somewhat elevated above, 
raised below; lateral veins 5—7 pairs, arched, widely spaced, raised below, intercostal 
venation more or less reticulate to scalariform towards margin, distant, elevated below; 
petiole 1.2-2 cm long. Inflorescences terminal or axillary; rachis slender, to 8 cm long, 
somewhat irregularly doubly branched, branchlets often zig-zag, bearing to 8 distichous 
flowers; bracteoles minute, fugaceous. Flowers: buds to 4.5 x 1.2 mm; petals yellowish 
brown with bright yellow margin; stamens 15, connectival appendage ciliate towards apex; 
ovary and stylopodium subglabrous. Fruits subsessile; calyx lobes subequal, deltoid, c. 0.5 
x 0.5 cm, subrevolute at margins, appressed to the nut. Nuts ellipsoid to obovoid, to 3 x 1.3 
cm, acute, mauve-grey pubescent. 


Vernacular names. Sarawak—barek (Iban), /un gondol (preferred name). 
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Distribution. Sumatra, Peninsular Malaysia and Borneo. Not yet reported from Sabah. In 
Sarawak known from Belaga, Bintulu, Kapit, Limbang, and Miri districts (e.g., S 15139, S 
29244, S 32358, S 42977, and S 57655). Also occurring in Brunei (e.g., BRUN 3003 and 
BRUN 3365). 


Ecology. Local, but there often common, in mixed dipterocarp forest, on clay and sandy 
clay soils, particularly on slopes, at altitudes to 700 m. Vulnerable. 


15. Shorea beccariana Burck 
(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


(sect. Pachycarpae, red meranti) 


Ann. Jard. Bot. Buitenz. 6 (1887) 213; Merrill, EB (1921) 404; Browne op. cit. 138; Ashton, Gard. 
Bull. Sing. 20 (1963) 280, op. cit. (1964) 180, op. cit. (1968) 105, op. cit. (1982) 525; Meijer & Wood 
op. cit. 100; Burgess op. cit. 154, 182; Anderson op. cit. (1980) 125; PROSEA op. cit. 393; Coode et 
al. (eds.) op. cit. 75; Newman et al. op. cit. (1996) 124. Lectotype (designated here): Beccari PB 
1127, Borneo, ‘Sarawak’ (hololectotype BO). Synonym: Shorea franchetiana F.Heim, op. cit. (1891) 
956. 


Emergent tree, to 60 m tall, to 1.1 m diameter; crown often golden-suffused from below; 
bole tall, often somewhat sinuate; buttresses to 1.5 m tall, stout. Bark smooth, hoop- 
marked, occasionally somewhat flaky in large trees; inner bark pinkish brown; heartwood 
pink. Young twig, inflorescence, parts of perianth exposed in bud, leaf bud, stipule, and 
petiole evenly densely rufous-brown puberulent, turning mauve-grey, sparsely so on 
venation below; nut buff pubescent. Twigs compressed, 3-6 x 1—2.5 mm apically, dull 
greyish brown; stipule scars shortly cuneate to falcate, more or less ascending. Leaf buds 
hastate, compressed, acute, 7-11 x 3.5—4.5 mm. Stipules oblong, obtuse, small, to 14 x 5 
mm, caducous. Leaves coriaceous, golden lepidote turning to dull mauve-grey below (in 
mature trees); blade elliptic to ovate, 11-20 x 5.5-7 cm, base obtuse or broadly cuneate, 
apex with broad acumen to 0.8 cm long; midrib prominent below, evident albeit shallowly 
sunken above; lateral veins 11-14 pairs, arched, slender but elevated below (more 
prominent in immature trees); intercostal venation remotely scalariform; petiole 2-4 cm 
long. Inflorescences terminal or axillary; rachis lax, more or less compressed, to 20 cm 
long, singly branched, branchlets bearing to 8 distichous flowers; bracteoles oblong, obtuse, 
to 15 x 9 mm, caducous. Flowers: buds to 9 x 3 mm; petals pink; stamens 15, connectival 
appendage 2-3x the length of anther; stylopodium and style cylindrical. Fruits: base 
frequently impressed; calyx glabrescent, Jobes unequal, 3 longer lobes to 19 x 2.7 cm, 
tapering to 1.2 cm above the saccate base, 2 shorter ones linear-lobed, to 10.5 x 0.9 cm, 
similar at base. Nuts broadly ovoid, to 4 x 2.8 cm; style remnant conical, to 4 mm long. 


Vernacular names. Sabah—seraya langgai (preferred name). Sarawak—langgai (Iban), 
meranti langgai (preferred name). 


Distribution. Endemic in Borneo. Common and known in Sabah from Labuk Sugut, 
Sandakan, Sipitang, Tawau, and Tenom districts (e.g., S4N 16023, SAN 16468, SAN 27397, 
SAN 35898, and SAN 97628) and in Sarawak from Bintulu, Kapit, Kuching, Limbang, 
Lundu, and Miri districts (e.g., S 10125, S 12612, S 27129, S 32308, and S 46476). Also 
occurring in Brunei (e.g., BRUN 418, BRUN 3187, Niga NN 225, S 1933, and S 2172) and 
W and NE Kalimantan (e.g., bb. 27726, bb. 30208, Newman et al. 585, and Suzuki K 9494). 
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Ecology. One of the commonest trees in mixed dipterocarp forest on well-drained sites, on 
yellow sandy and sandy clay soils, and on well-drained shale ridges, at altitudes to 700 m. 
Occurring in Bako, Lambir and Mulu NPs; not vulnerable. 


Notes. For comparison with S. amplexicaulis, see there. 


16. Shorea biawak P.S.Ashton 


(biawak = the monitor lizard, whose skin the bark resembles) 
(sect. Shorea subsect. Barbata, selangan batu) 


Gard. Bull. Sing. 19 (1962) 281, op. cit. (1964), op. cit. (1968) 68, op. cit. (1982) 464; Meijer & Wood 
op. cit. 165; Burgess op. cit. 202; Anderson op. cit. (1980) 118; Coode et al. (eds.) op. cit. 75; 
Newman et al. op. cit. (1998) 171. Type: Ashton BRUN 3369, Borneo, Brunei, Bangar (holotype K; 
isotype KEP). 


Main canopy tree, to 35 m tall, to 70 cm diameter, with straight bole and low thin buttresses. 
Bark overall remaining smooth, but patterned by dense minute zig-zag v-section surface 
fissures. Twigs c. 1 mm diameter apically, slender, terete, much-branched, smooth and 
striated. Young twig, leaf bud, parts of perianth exposed in bud, ovary, nut, inflorescence, 
and petiole more or less densely pale buff-puberulent, persistent only on inflorescence, bud 
and ovary. Leaf buds to 1 mm long, small. Stipules unknown. Leaves thinly coriaceous, 
drying pale greyish brown; blade ovate, 6-10 x 2.5-4.5 cm, base obtuse or broadly 
cuneate, apex subcaudate, acumen to 1.5 cm long; midrib slender, somewhat elevated 
below, flat or slightly elevated above; lateral veins slender, 5—6 pairs, arched and 
ascending, elevated below, slightly furrowed above, with small puberulent domatia; 
intercostal venation densely scalariform, not raised; petiole 0.7-1 cm long, slender. 
Inflorescences terminal or axillary; rachis terete, to 14 cm long, singly branched, branchlets 
densely bearing to 6 flowers; bracteoles ovate, acute, to 2 mm long, fugaceous. Flowers: 
buds globose, to 1.5 mm diameter; petals cream-white; stamens c. 35, filaments glabrous, 
anthers sparsely barbate apically, connectival appendage slightly shorter than anther, 
densely barbate; ovary and stylopodium ovoid to pyriform, densely pubescent, style short, 
glabrous. Fruits: calyx lobes subequal, suborbicular, obtuse, appressed to nut, to 0.7 x 0.9 
cm. Nuts subglobose, to 1.3 x 1 cm, obtuse with apiculate style remnant to 1.5 mm long. 


Vernacular names. Sabah—selangan batu biawak (preferred name). Sarawak—resak 
biawak (Iban), selangan batu biawak (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort district (e.g., SAN 15068, 
SAN 24825 and SAN 26567) and in Sarawak from Bintulu, Kapit and Miri districts (e.g., 5 
14453, S 28778 and S 31711). Also occurring in Brunei (e.g., BRUN 3005 and BRUN 3351). 


Ecology. Widespread but apparently rare, easily overlooked, in mixed dipterocarp forest on 
clay soils, at altitudes to 600 m. Present in Lambir NP; elsewhere vulnerable. 
17. Shorea bracteolata Dyer 


(Latin, bracteolatus = with bracteoles; the persistent bracteoles of the inflorescence) 


(sect. Anthoshorea, white meranti) 
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FI. Brit. Ind. 1 (1874) 305; Masamune op. cit. 493; Slooten, Bull. Jard. Bot. Buitenz. 3, 18 (1949) 259; 
Browne op. cit. 158; Ashton op. cit. (1964) 163, op. cit. (1968) 93 & 496, op. cit. (1982) 496; Meijer 
& Wood op. cit. 53; Burgess op. cit. 159; Anderson op. cit. (1980) 123; PROSEA op. cit. 410; Coode 
et al. (eds.) op. cit. 75; Newman et al. op. cit. (1996) 125. Type: Maingay 204, Peninsular Malaysia, 
Malacca (holotype K; isotype L). 


Emergent tree, to 50 m tall, to 1.2 m diameter; bole straight; crown large, hemispherical, 
dense; buttresses to 1.2 m tall, stout. Bark surface pale chocolate-brown, becoming cracked 
and rather thinly irregularly flaky; inner bark laminated pale and dark brown. A// parts at 
first sparsely pale brown puberulent, surfaces waxy scurfy; glabrescent except on 
inflorescence, buds and ovary. Twigs c. 2 mm diameter apically, somewhat compressed. 
Leaf buds shortly falcate, compressed, subacute, 3—5 x 2 mm. Stipules /inear, c. 10 mm 
long, fugaceous. Leaves chartaceous or thinly coriaceous, drying dull greyish brown; blade 
oblong-ovate to elliptic, 9-14 x 4-6 cm, base obtuse, apex with tapering acumen to 1.5 cm 
long; midrib obscurely sunken above, slender but prominent below; lateral veins slender, 
12-15 pairs, arched; intercostal venation distantly scalariform to subreticulate; petiole 1-2 
cm long, slender. Inflorescence terminal or axillary; rachis slender, straight, terete, to 10 cm 
long, singly branched, branchlets bearing to 5 flowers; bracteoles lanceolate, to 12 x 5 mm, 
not early caducous. Flowers: buds to 10 x 5 mm; petals pale yellow tinged pink at base 
within; stamens 15, anthers narrowly oblong, connectival appendage 3—4x the length of 
anther, scabrous; ovary ovoid, scabrous apically without stylopodium, style c. 2x the length 
ovary. Fruits: calyx glabrescent; lobes unequal, 3 longer lobes to 10 x 1.7 cm, tapering to 4 
mm above the saccate base, 2 shorter ones unequal, to 8 x 0.7 cm. Nuts narrowly ovoid, to 
2 x 1 cm, with filiform style remnant to 4 mm long. 


Vernacular names. Sabah—melapi pa’ang (preferred name). Sarawak—meranti pa’ang 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Singapore, and throughout Borneo. In Sabah 
known from Lahad Datu and Tawau districts (e.g., SAN 17832, SAN 22651, SAN 31227, 
SAN 39093, and SAN 54885) and in Sarawak from Kuching, Lawas and Lundu districts 
(e.g., S 10705, S 15199, S 32443, and S 40580). Also occurring in Brunei (e.g., BRUN 907 
and Dransfield JD 6662) and Kalimantan (e.g., bb. 14612, bb. 27691, Kostermans 6354, and 
Kostermans 13329). 


Ecology. In mixed dipterocarp forest on well-drained clay and sandy soils. Mostly scattered 
and often uncommon, but locally frequent on coastal hills, at altitudes to 700 m. Vulnerable. 


18. Shorea brunnescens P.S.Ashton 
(Latin, brunnescens = brownish; the dry leaf) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. Sing. 22 (1967) 283, op. cit. (1968) 68, op. cit. (1982) 449; Anderson op. cit. (1980) 119; 
Newman et al. op. cit. (1998) 172. Type: Smythies S 15218, Borneo, Sarawak, Simunjan districts, Bt. 
Gaharu (holotype K; isotypes KEP, L). 


Emergent tree, to 45 m tall, to 1.2 m diameter; bole straight, buttresses to 1.2 m tall, thin. 
Bark becoming vertically cracked and thinly oblong-flaky, pale tawny-brown. Leaf bud, 
parts of perianth exposed in bud, ovary, and nut densely more or less persistently buff- 
pubescent; inflorescence, young twig and petiole sparsely caducously so. Twigs c. 1 mm 
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diameter apically, terete. Leaf buds small, ovoid, acute, to 2.5 x 2 mm. Stipules not seen. 
Leaves coriaceous, drying pale ochreous-brown, blade broadly ovate to lanceolate, 6-12 x 
2.5—6 cm, base broadly cuneate, apex with narrow acumen to 1 cm long; midrib obscure, 
furrowed above, slender but prominent below; lateral veins 9-11 pairs, slender, arched, 
barely elevated below; intercostal venation dense, subreticulate, hardly raised but evident 
below; petiole 1-1.5 cm long, subgeniculate. Inflorescences terminal or axillary; rachis 
angular, to 9 cm long, singly branched; bracteoles not seen. Flowers: buds to 4 x 2 mm; 
stamens 46-62, filaments and anthers glabrous, connectival appendage shorter than anther, 
glabrous but for I-2 apical setae; ovary and stylopodium pyriform. Fruits: calyx lobes 
glabrescent, unequal, 3 longer lobes to 6.5 x I cm, tapering to 3 mm above the saccate 
base, 2 shorter ones to 3 x 0.3 cm, similar at base. Nuts ovoid-ellipsoid, to 1.2 x 0.7 cm, 
with to 3 mm tapering filiform style remnant. 


Vernacular name. Sarawak—selangan batu tinteng (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Kota Belud, Kuala Penyu, Ranau 
and Sipitang districts (e.g., SAN 16360, SAN 22088, SAN 22406, SAN 50947, and SAN 
72276) and in Sarawak from Julau, Kapit, Kuching, Lubok Antu, Lundu, Miri, Samarahan, 
Sri Aman, and Tatau districts (e.g., S 15220, S 29623, S 36924, S 37708, and S 41374). Also 
occurring in Brunei (e.g., S 1783) and W and SE Kalimantan (e.g., Suzuki K 3565). 


Ecology. Locally frequent in mixed dipterocarp forest on leached yellow sandy clay soils 
and in upper dipterocarp forest, at altitudes to 1400 m. Occurring in Kinabalu and Mulu 
NPs; probably not yet vulnerable. 


19. Shorea bullata P.S.Ashton 
(Latin, bullatus = blistered; the leaf blade) 


(sect. Brachypterae, red meranti) 


Gard. Bull. Sing. 19 (1962) 283, op. cit. (1964) 181, op. cit. (1968) 105; op. cit. (1982) 517; Anderson 
op. cit. (1980) 125; Coode et al. (eds.) op. cit. 75; Newman et al. op. cit. (1996) 126. Type: Ladi & 
Angga BRUN 2003, Borneo, Brunei, Bangar (holotype K; isotypes KEP, L). 


Low emergent tree, to 45 m tall, to 1.2 m diameter; bole straight; crown hemispherical with 
golden tinge from below; buttresses stout, to 1 m tall. Bark smooth, hoop-marked at first, 
mauve-grey and chocolate-brown mottled, becoming vertically cracked and patchily oblong 
flaky; inner bark and heartwood crimson. Twig, outside of stipules, inflorescence, petiole 
and venation below persistently scabrid fulvous-pubescent;, leaf bud, parts of perianth 
exposed in bud and leaf midrib above densely evenly so; blade above sparsely caducous 
hispid; ovary and nuts densely cream-brown pubescent. Twigs c. 2 mm diameter apically, 
terete, much-branched, becoming papery flaky. Leaf buds broadly ovoid, 3-4 x 2-3 mm. 
Stipules narrowly hastate, acute, to 7 x 2 mm. Leaves chartaceous, becoming concave and 
prominently bullate between the intercostal veins, drying dark reddish brown; blade elliptic 
to oblong-ovate, 6.5-10 x 3—4.5 cm, base narrowly obtuse or broadly acuminate, margin 
usually revolute, apex obtuse or shortly broadly acuminate; midrib narrowly furrowed 
above, prominent below as also lateral veins; lateral veins 10-12 pairs; intercostal venation 
distantly scalariform; petiole 0.8—1 cm long. Inflorescences terminal or axillary; rachis 
terete, lax, to 11 cm long, singly branched, branchlets bearing to 8 flowers; bracteoles 
broadly elliptic, obtuse, to 6 x 3.5 mm. Flowers: buds to 15 x 3 mm; petals cream with pink 
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at base; stamens 15, connectival appendage c. 4x the length of anther, slender, twisted 
towards apex; ovary and stylopodium ovoid, densely short-pubescent, style almost 2x the 
length of ovary, columnar, pubescent in basal half. Fruits: calyx lobes unequal, 3 longer 
lobes to 9 x 1.3 cm, tapering to 5 mm above the saccate base, 2 shorter ones linear-lobed, 
to 3 x 0.3 cm, with a similar base. Nuts ovoid, to 1 x 0.7 cm, acute. 


Vernacular name. Sarawak—meranti melecur (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Bintulu, Kapit, Kuching (sterile 
collection), Miri, and Tatau districts (e.g., S 18378, S 27138 and S 63844). Also recorded 
from Brunei (e.g., BRUN 924, BRUN 5773 and BRUN 5798). 


Ecology. Rare, in scattered populations in mixed dipterocarp forest on yellow sandy clay 
soils, on low hills, at altitudes to 400 m. Occurring in Lambir and Mulu NPs; elsewhere 
endangered. 


20. Shorea calcicola P.S.Ashton 


(Latin, calx = limestone, colere = to grow; the natural habitat) 
(sect. Shorea, subsect. Shorea) 


TFSS 5 (2004) 479. Type: Murthy & Chai S 24690, Borneo, Sarawak, Kuching district, Kuching- 
Serian Road (holotype KEP; isotype SAR). 


Medium-sized tree, occasionally to 50 m tall, to 1.2 m diameter, with low thin buttresses. 
Bark chocolate-brown, becoming flaky. Jnflorescence, flower calyx, twig and petiole at first 
buff puberulent, glabrescent; midrib above, parts of petal exposed in but, ovary and nut 
densely persistently buff pubescent. Twig c. 2 mm diameter apically, terete, smooth, dark 
brown. Stipules unknown. Leaves thickly coriaceous, somewhat lustrous and drying 
orange brown below, dark red-brown above; blade broadly ovate 10-14 x 5—7 cm; lateral 
veins c. 9 pairs, slender but raised below, evident but hardly raised above as also the 
midrib; intercostal venation densely scalariform, evident but hardly raised; petiole 2-3 cm 
long, distinctly geniculate. Complete inflorescences unknown. Flowers: buds to 7 x 3 mm, 
fusiform; stamens 25-28, filaments and anther locules glabrous, connectival appendages 
surmounted by a single apical seta; ovary and stylopodium broadly pyriform. Fruits: 
pedicels c. 2 mm long, slender; 3 longer calyx lobes to 6 x 1.5 cm, broadly spathulate, 
obtuse, tapering to c. 4 mm broad above the saccate base, 2 shorter lobes to 2 cm long, 
linear, similar at base. Nuts ovoid, to 1.8 x 1.3 cm, tapering to a distinct apiculus. 


Distribution. Endemic in Borneo. Not yet known in Sabah. In Sarawak recorded from 
Kuching and Serian districts (e.g., S 12582, S 22777 and S 28041). One tentative collection 
from G. Subis, Miri district (.e., S 27282) and unconfirmed records (sterile) from the Mulu 
limestone hills. 


Ecology. Locally quite common on organic soils over limestone, at altitudes below 400 m. 
Not vulnerable. 
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21. Shorea carapae P.S.Ashton 
(from Iban word—karapa = swampy pole forest; the habitat) 


(sect. Brachypterae, subsect. Brachypterae, red meranti) 


Gard. Bull. Sing. 22 (1967) 294, op. cit. (1968) 105, op. cit. (1982) 551; Anderson op. cit. (1980) 125; 
Newman et al. op. cit. (1996) 127. Type: Kostermans 13095, Borneo, Kalimantan, W Kutei, Mt. 
Palimasan near Tabang, Ulu Belayan (holotype K; isotypes KEP, L). 


Medium-sized canopy tree, to 35 m tall, to 65 cm diameter; bole frequently crooked; 
buttresses to 1 m tall but usually lower, stout. Bark becoming cracked and patchily flaky, 
chocolate and greyish brown mottled; inner bark orange-brown; heartwood yellow-brown. 
Twig, leaf bud, stipule, petiole, and parts of corolla exposed in bud persistently densely 
evenly buff-sericeous; venation below and midrib above sparsely so; fruit calyx and pedicel 
sparsely puberulent; nuts glabrous. Twigs compressed, c. 3 x 2 mm apically, stipule scars 
prominent, almost amplexicaul. Leaf buds lanceolate, compressed, acute, to 7 <x 2 mm. 
Stipules oblong-lanceolate, subacute, to 25 x 20 mm, caducous. Leaves thickly coriaceous, 
drying warm yellowish brown; blade broadly ovate to elliptic, 14-18 x 7-10 cm, base 
obtuse to cordate, apex with short, broad acumen; midrib evident, flat to somewhat sunken 
above, prominent below; lateral veins 11-13 pairs, stoutly prominent below; intercostal 
venation slender, densely scalariform, unraised; petiole 2.3-3.5 cm long. Inflorescences 
terminal or axillary; rachis terete, to 15 cm long, singly branched; bracteoles lanceolate, 
acute, to 16 x 5 mm, puberulent. Flowers: buds spindle-shaped, to 8 x 3 mm; stamens 15, 
irregularly whorled, filaments flat at base, shouldered medially, anthers ellipsoid, 
connectival appendage c. 3x the length of anther, acicular, erect; ovary small, ovoid, without 
stylopodium, finely sericeous, style 3x ovary, slender, stigma obscure. Fruits: pedicel short, 
stout; calyx lobes unequal, 3 longer lobes to 7 x 1.5 cm, tapering to c. 5 mm broad above 
the saccate base, 2 shorter ones linear-lobed, to 2.5 x 0.3 cm, similar at base. Nuts ovoid, to 
1 x 0.7 cm, acute. 


Distribution. Endemic in Borneo. Known in Sarawak from Belaga, Dalat, Kapit, Lubok 


Antu, and Marudi districts (e.g., § 25895, S 40709, S 60087, S 62412, and S 69724). Also 
occurring in E Kalimantan (e.g., the type); not yet recorded from Sabah. 


Ecology. Locally frequent in swampy pole forest on organic soils on poorly drained 


plateaux over acid and also basic volcanic rocks and sandstone, at 800-1200 m altitude. 
Becoming vulnerable owing to logging. 


22. Shorea chaiana P.S.Ashton 


(P.P.K. Chai, former Senior Forest Botanist in the Sarawak Forest Department) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 31 (1978) 42, op. cit. (1982) 477; Newman et al. op. cit. (1996) 128. Type: Suib S 
29722, Borneo, Sarawak, Kapit district, Sg. Sepanggil (holotype K; isotype SAR). 
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Emergent tree, to 45 m tall, to 80 cm diameter; buttresses to 1 m tall. Petiole, inflorescence, 
parts of perianth exposed in bud, ovary and nut persistently more or less densely cream-buff 
puberulent; fruit calyx lobes, twig and leaf venation below sparsely more or less caducously 
so; other parts glabrous. Twigs c. 1 mm diameter apically, terete, much-branched. Leaf buds 
minute. Stipules not seen. Leaves thinly coriaceous, drying greenish grey; blade elliptic- 
lanceolate, more or less distinctly falcate, 6-11 x 2-4 cm, base cuneate or obtuse, margin 
narrowly subrevolute, apex with caudate acumen to 1.5 cm long; midrib prominent below, 
evident but flat to shallowly sunken above; lateral veins S—11 pairs, slender but distinctly 
raised below, evident above, arched; intercostal venation reticulate, distinctly elevated 
below; petiole 0.5—0.8 cm long, slender. Inflorescences terminal or axillary; rachis slender, 
to 6.5 cm long, singly branched. Flowers: buds to 5 x 2 mm; stamens 15, connectival 
appendage c. 2'4x the length of anther; ovary ovoid-conical, stylopodium columnar, 
puberulent, style columnar, glabrous, as long as ovary. Fruits (young): calyx lobes 
subequal, short, ovate. 


Distribution. Endemic in Borneo. Known in C and NE Sarawak from the Rajang and 
Kemena hinterlands in Kapit district (e.g., S 29626, S 29632 and S 57838). Also occurring 
in Brunei (e.g., FMS 35478 and FMS 35479). 


Ecology. Apparently not common, in mixed dipterocarp forest, at altitudes below 1000 m. 
Endangered owing to forest conversion. 


23. Shorea collaris Slooten 
(Latin, collum = neck; the rimmed fruit calyx) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Reinwardtia 3 (1956) 329; Ashton op. cit. (1968) 82, op. cit. (1982) 477; Anderson op. cit. (1980) 121; 
Newman et al. op. cit. (1996) 129. Type: bb. 20650, Borneo, Kalimantan, Long Pahangai, Mahakam 
(holotype BO; isotype L). 


Emergent tree to 50 m tall, to 1.5 m diameter; bole tall, straight; buttresses to 2 m tall, stout 
almost straight. Bark pale yellowish brown, evenly vertically cracked and flaked leaving a 
scroll-marked surface below; coxcombs of black dammar frequent. Petiole and leaf bud 
persistently greyish buff-sericeous; young twig caducously so; inflorescence, parts of 
perianth exposed in bud, ovary, stylopodium, and nut greyish buff-puberulent or glabrous. 
Twigs c. 2 mm diameter apically, terete. Leaf buds ovoid, subacute, to 2 x 2 mm. Stipules 
unknown. Leaves somewhat chartaceous, drying dull greyish green below, greyish brown 
above; blade oblong-lanceolate, 13—23 x 4.3-8.5 cm, base obtuse, margin usually narrowly 
revolute, apex with broad acumen to 1 cm long; midrib slender but prominent below, 
evident and flat above; lateral veins c. 13 pairs, slender but elevated below; intercostal 
venation slender, hardly raised, scalariform; petiole 1.9-3 cm long, slender. Inflorescences 
terminal or axillary; rachis terete, to 9 cm long, singly branched, branchlets bearing to 8 
flowers; bracteoles fugaceous. Flowers: buds to 5 x 3 mm; stamens 10, connectival 
appendage c. 2x the length of anther, sparsely sericeous towards apex; ovary and 
stylopodium pyriform, style short. Fruits: pedicels to 3 mm long; calyx glabrescent, lobes 
equal, ovate, acute, clasping the nut at base, more or less reflexed distally giving a collared 
appearance, to I x 0.9 cm. Nuts broadly obovoid-ellipsoid, to 3 2 cm, apiculate. 


Vernacular names. Sarawak—lun kunyit (preferred name), merakunyit (Iban). 
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Distribution. Endemic in Borneo. Known in Sabah from G. Ampuria, Beaufort district 
(e.g., SAN 43580) and in Sarawak from Kapit, Samarahan, Simunjan, and Tatau districts 
(e.g., S 19307, S 23246, S 29612, S 60142, and S 67579). Also occurring in SE Kalimantan 
(e.g., bb. 20479, bb. 20658 and the type). 


Ecology. Frequent in mixed dipterocarp forest on clay rich soils at low altitudes, often near 
streams, including on the Iju rhyolite and Mersing basalt, at altitudes to 500 m. Endangered 
owing to forest conversion. 


24. Shorea confusa P.S.Ashton 


(Latin, confusus = confused; long confused with S. virescens) 
(sect. Anthoshorea, white meranti) 


Gard. Bull. Sing. 31 (1978) 44, op. cit. (1982) 497; Coode et al. (eds.) op. cit. 76; Newman et al. op. 
cit. (1996) 129. Synonym: Shorea virescens auct. non Parijs: Ashton op. cit. (1964) 167, op. cit. 
(1968) 95, Meijer & Wood op. cit. 60, Burgess op. cit. 159. Type: Meijer SAN 19395, Borneo, Sabah, 
Tawau, Mile 24, Cocoa Estate (holotype K; isotypes KEP, SAN). 


Large emergent tree, to 50 m tall, to 1.7 m diameter, with large hemispherical crown; bole 
straight; buttresses to 3 m tall, stout. Bark pale fawn-brown, closely shallowly cracking and 
thinly flaking; inner bark laminated pale orange-brown and cream. Leaf bud, parts of 
perianth exposed in bud, ovary, inflorescence, stipule outside, petiole, and very young twig 
caducous puberulent. Twigs 2—3.5 mm diameter apically, frequently rugulose. Leaf buds 
conical, acute, 3—4 x 2 mm. Stipules /inear to deltoid, subacute, c. 8 x 3 mm. Leaves thinly 
coriaceous, drying yellowish brown with the venation paler than the blade below; blade 
elliptic to slightly obovate, 6-12 x 3.5—5 cm, base obtuse, apex with broad acumen to 1 cm 
long; midrib prominent below, obscurely furrowed above; lateral veins (10-)13—-18 pairs, 
arched, slender but raised below; intercostal venation evident, scalariform; petiole 1—1.5 
cm long, c. 1 mm diameter, slender. Inflorescences terminal or axillary; rachis terete, lax, to 
22 cm long, singly or doubly branched, branches bearing to 6 flowers; bracteoles not 
observed. Flowers: buds to 9 x 5 mm; stamens 15, anther oblong, connectival appendage c. 
3x the length of anther; ovary ovoid, without stylopodium small, puberulent, style c. 3x the 
length of ovary, sericeous in basal two-thirds. Fruits: pedicels stout, base of fruit tapering; 
3 longer calyx lobes to 12 x 1.5 cm, hardly tapering above the saccate base, 2 shorter ones 
unequal, linear-lobed, to 6 x 0.5 cm, with similar base. Nuts ovoid, to 2 x 1.5 cm, with c. 6 
mm slender style remnant. 


Vernacular name. Sabah—melapi sulang saling (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Kinabatangan, Kota Belud, Kota 
Kinabalu, Kota Marudi, Lahad Datu, Sandakan, Tawau, and Tenom districts (e.g., SAN 
15027, SAN 16349, SAN 16592, SAN 40334, and SAN 97247) and in Sarawak from Kapit, 
Lawas, Marudi, and Miri districts (e.g., S 1533, S 17771, S 23023, and S 41224). Also 
occurring in Brunei (e.g., BRUN 2004 and BRUN 5281) and E Kalimantan. 


Ecology. Frequent in mixed dipterocarp forest on clay-rich soils, on undulating land and 
hills, at altitudes to 600 m. Recorded in Lambir NP; elsewhere vulnerable. 
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Notes. Shorea virescens, with which this species was formerly confused, differs in its 
velutinate young parts, compressed twigs and larger number of lateral veins. Shorea confusa 
differs from S. agami notably in its more slender and paler lateral veins below, and the 
tapered base of its fruit. One collection with young fruit (SAN 33016 from Kelumpang, 
Tawau district) may represent S. assamica Dyer which occurs in E Kalimantan. Flowering 
material is required for confirmation. 


25. Shorea cordata P.S.Ashton 
(Latin, cordatus = heart-shaped; the leaf base) 


(sect. Anthoshorea, white meranti) 


Gard. Bull. Sing. 22 (1967) 285, op. cit. (1968) 93, op. cit. (1982) 495; Anderson op. cit. (1980) 123; 
Newman et al. op. cit. (1996) 130. Type: Smythies SA 678, Borneo, Sarawak, Kuching district, near 
Semengoh FR (holotype K). 


Large emergent tree, to 50 m tall, to 1 m diameter, with tall straight bole; buttresses to 3 m 
tall, stout. Bark pale chocolate-brown, irregularly cracked; inner bark pale brown, obscurely 
laminated. Young twig and petiole densely caducous greyish brown puberulent; stipule and 
leaf venation sparsely so; leaf bud and parts of perianth exposed in bud persistently so. 
Twigs at first somewhat compressed c. 3 x 2 mm apically; stipule scars horizontal, pale, 
prominent. Leaf buds ellipsoid, compressed, acute, to 7 x 4 mm. Stipules elliptic, obtuse, to 
12 x 6 mm. Leaves coriaceous, drying chocolate-brown below; blade oblong to obovate, 8— 
15 x 5.5-10.5 cm, base cordate to obtuse, apex obtuse, retuse or abruptly shortly acuminate; 
midrib prominent below, furrowed above; lateral veins 15-18 pairs, prominent below; 
intercostal venation slender, densely scalariform; petiole 1.2-2.5 cm long, frequently 
becoming rugulose. Inflorescences terminal or axillary; rachis lax, compressed or ribbed, to 
12 cm long, singly branched, branchlets bearing to 5 flowers; bracteoles elliptic, obtuse, to 
10 x 5 mm, not at first caducous. Flowers: buds to 10 x 5 mm; petals pale yellow tinged 
pink at base within; stamens 15, connectival appendage 3—4x the length of anther, scabrous; 
ovary puberulent distally, style c. 2x as long as ovary. Fruits: calyx glabrous; 3 longer lobes 
to 13 x 2.5 cm, tapering to 8 mm above the saccate base, 2 shorter ones unequal, to 6.5 x 0.8 
cm, similar at base. Nuts narrowly ovoid, to 1.4 x 1 cm, with to 4 mm slender style 
remnant. 


Distribution. Endemic in Borneo. Known in Sarawak from Kuching, Lundu and Tatau 
districts (e.g., S 10177, S 13183, S 19306, and S 68788). Also occurring in NW Kalimantan. 


Ecology. Rare and probably endangered, in mixed dipterocarp forest, apparently on clay- 
rich soils especially on igneous rocks, at altitudes below 500 m. 


26. Shorea coriacea Burck Plate 3F. 
(Latin, coriaceus = leathery; the leaf blade) 


(sect. Brachypterae, red meranti) 
Ann. Jard. Bot. Buitenz. 6 (1887) 214; Merrill op. cit. (1921) 404; Masamune op. cit. 493; Browne op. 


cit. 146; Ashton op. cit. (1964) 182, op. cit. (1968) 106, op. cit. (1982) 509; Meijer & Wood op. cit. 
102; Burgess op. cit. 154; Anderson op. cit. (1980) 125; PROSEA op. cit. 393; Kessler & Sidiyasa, 
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TBSA-EK (1994) 102; Coode et al. (eds.) op. cit. 76; Newman et al. op. cit. (1996) 131. Type: 
Beccari PB 2948, Borneo, Sarawak (holotype BO; isotypes A, K). 


Large emergent tree, to 50 m tall, to 1.4 m diameter, with straight bole; buttresses to 1.5 m 
tall, stout. Bark dark chocolate-brown, narrowly fissured and flaky; inner bark pinkish 
brown; heartwood deep crimson. Young parts densely pale grey sericeous, caducous except 
on stipule outside, leaf bud, parts of perianth exposed in bud and inflorescence; ovary and 
nut puberulent except at base. Twigs terete or slightly compressed, 2-3 mm diameter 
apically; stipule scars cuneate, pale brown, horizontal or slightly descending. Leaf buds 
ovoid, to 6 x 3 mm. Stipules narrowly oblong, acute, to 20 x 5 mm. Leaves coriaceous, 
lustrous, drying dark reddish brown below; blade ovate, 10-15 x 5-8 cm, base obtuse, 
obscurely subpeltate, margin narrowly revolute, apex with acumen to I cm long; midrib 
prominent below, obscurely sunken above; lateral veins 16-20 pairs, slender, hardly raised 
below, curved within margin; intercostal venation densely scalariform, unraised; petiole 
geniculate, drying black, 2.5—4 cm long. Inflorescences terminal or axillary; rachis terete, to 
14 cm long, singly or doubly (if terminal) branched, branchlets bearing to 10 flowers; 
bracteoles ovate, subacute, to 4 x 2.5 mm. Flowers: buds to 6 x 1.2 mm; petals pink; 
stamens 15, connectival appendage 2—3x the length of anther; ovary ovoid, densely short- 
pubescent except at the base, stylopodium indistinct, style as long as ovary. Fruits: calyx 
lobes unequal, 2 longer lobes to 9 x 1.5 cm, tapering to 4-5 mm at the saccate base, 2 
shorter ones subequal, linear-lobed, to 3.5 cm long, similar at base. Nuts ovoid, to 1.8 x 0.9 
cm, with c. 3 mm slender style remnant. 


Vernacular names. Sabah—seraya tangkai panjang (preferred name). Sarawak—meranti 
tangkai panjang (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Sipitang district (e.g., SAN 16682 
and SAN 69878) and in Sarawak from Bau, Belaga, Kuching, Lawas, Lundu, and Tatau 
districts (e.g., S 363, S 9484, S 11095, S 32776, and S 64942). Also occurring in Brunei 
(e.g., BRUN 3335) and W, C and E Kalimantan (e.g., Ambriansyah and Arifin AA 41, bb. 
29692 and Laman et al. TL 1348). 


Ecology. Locally abundant in kerangas forest especially on deep podsols, in the lowlands 
and on sandstone and acid volcanic plateaux in the lower montane zone, at 100-1200 m 
altitude; on ultrabasic substrate in eastern Sabah; occasional in mixed dipterocarp forest in 
the kerangas ecotone. Occurring in Mulu NP; elsewhere becoming endangered. 


27. Shorea crassa P.S.Ashton 
(Latin, crassus = thick; the leaf blade) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. Sing. 20 (1963) 271, op. cit. (1964) 130, op. cit. (1968) 69, op. cit. (1982) 457; Anderson 
op. cit. (1980) 119; Coode et al. (eds.) op. cit. 76; Newman et al. op. cit. (1998) 172. Type: /smail S 
11701, Borneo, Sarawak, Semengoh FR (holotype K; isotype KEP). 


Emergent tree, to 45 m tall, to 1.1 m diameter, with straight bole; buttresses to 1.5 m tall, 
thin, sharp. Bark tawny to purplish brown, vertically cracked and irregular flaky. Twig, 
inflorescence, leaf bud, parts of perianth exposed in bud, ovary, nut, stipule outside, and 
petiole densely greyish-puberulent; venation below and fruit calyx sparsely so. Twigs at 
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first somewhat compressed, c. 5 x 2.5 mm apically; stipule scars c. 2 mm long, pale, 
ascending. Leaf buds ovoid, compressed, subacute, to 6 <x 6 mm. Stipules ovate, acute, 
concave, to 8 x 4 mm, fugaceous. Leaves thickly coriaceous, pale cream to golden lepidote 
below; blade elliptic to ovate, 10-18 x 5—10 cm, base equal or subequal, cuneate or 
narrowly obtuse, occasionally subcordate, apex with tapering acumen to 1 cm long; midrib 
prominent below, applanate above to sunken towards apex, evident; lateral veins 7-11 
pairs, prominent below, well-spaced, ascending; intercostal venation densely scalariform, 
sinuate, unraised; petiole 3.5-5 cm long, stout, somewhat geniculate. Inflorescences 
terminal or axillary; rachis terete or somewhat compressed, ribbed on drying, stout, to 13 cm 
long, singly branched, branchlets bearing to 12 flowers; bracteoles suborbicular, to 3 mm 
across, caducous. Flowers: buds to 15 x 3.5 mm; petals cream, pink at base; stamens 38-46, 
filaments hispid, connectival appendage prominent but shorter than the anther, setose; 
ovary ovoid, stylopodium cylindrical longer than ovary, style glabrous, short. Fruits: calyx 
lobes unequal, 3 longer lobes to 9 < 2.5 cm, tapering to 8 mm above the saccate base, 2 
shorter ones narrowly oblong, to 7 x 0.7 cm, similar at base. Nuts ellipsoid, to 2.5 x 2 cm, 
tapering into stout to 8 mm long style remnant. 


Vernacular name. Sarawak—selangan batu daun tebal (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Bintulu, Kapit, Kuching, 
Lundu, and Miri districts (e.g., S 6210, S 9468, S 32051, S 46484, and S 59866). Also 
occurring in Brunei (e.g., BRUN 570 and BRUN 642) and C and W Kalimantan (e.g., bb. 
17036 and bb. 26409). 


Ecology. Locally common in mixed dipterocarp forest on deep yellow sandy soils in the 
lowlands, and occasionally at altitudes to 1000 m on sandstone. Occurring in Mulu NP; 
elsewhere vulnerable. 


28. Shorea curtisii Dyer ex Brandis 
(C. Curtis, 1853-1928, first Curator of Waterfall gardens, Penang, Peninsular Malaysia) 


(sect. Mutica, subsect. Mutica, red meranti) 


J. Linn. Soc. Bot. 31 (1895) 101; Symington op. cit. (1943) 67; Browne op. cit. 147; Ashton op. cit. 
(1964) 185, op. cit. (1968) 106, op. cit. (1982) 541; Meijer & Wood op. cit. 103; Burgess op. cit. 166; 
Anderson op. cit. (1980) 125; PROSEA op. cit. 393; Coode et al. (eds.) op. cit. 76; Newman op. cit. 
(1996) 541. Lectotype (designated here): Curtis 1394, Peninsular Malaysia, Penang Hill 
(hololectotype K). 


Notes. Two subspecies, subsp. curtisii and subsp. grandis P.S.Ashton, are recognised. Of 
the two, only subsp. curtisii occurs in Sabah and Sarawak. 


subsp. curtisii 


Vast emergent tree, to 70 m tall, to 2 m diameter, with huge hemispherical cauliflower- 
shaped crown, sea-green from a distance; buttresses to 1.8 m tall, stout. Bark becoming 
pinkish brown, deeply v-section fissured and eventually crumbly flaky; inner bark thick, 
pinkish brown; heartwood pale crimson. Young twig, inflorescence, leaf bud, parts of 
perianth exposed in bud, stipule outside, ovary, nut, petiole, and midrib and veins below 
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densely evenly more or less persistently pinkish brown to grey puberulent. Twigs c. 1.5 mm 
diameter apically, slender, terete, much branched. Leaf buds ovate to slightly falcate, 
subacute, 4-9 x 2.5-3.5 mm. Stipules oblong, obtuse, to 10 x 4 mm. Leaves coriaceous, 
pale pink to grey lepidote and dull below; blade ovate-lanceolate, 6-9 x 2.5-3.5 cm, base 
broadly cuneate, apex with narrow acumen to 0.8 cm long; midrib slender, terete, 
prominent below, obscure, slightly sunken above; lateral veins 9-11 pairs, slender, hardly 
raised below, arched; intercostal venation obscure, slender, densely scalariform; petiole 1— 
1.3 cm long, slender. Inflorescences terminal or axillary; rachis terete, to 6 cm long, singly 
or doubly branched, branchlets bearing to 12 flowers; bracteoles elliptic, subacute, to 2.5 x 
2 mm, fugaceous. Flowers: buds to 5 x 3 mm; petals deep crimson; stamens 15, connectival 
appendage short or rudimentary; ovary and stylopodium ovoid, style short. Fruits: pedicels 
c. | mm long; calyx lobes unequal, 3 longer lobes to 7 x I cm, tapering to c. 2.5 mm above 
the saccate base, 2 shorter ones unequal, linear-lobed, to 4 x 0.3 cm, similar at base. Nuts 
ovoid, to 1.2 x 0.9 cm, tapering to 1 mm apiculus. 


Vernacular name. Sabah and Sarawak—seraya (preferred name). 


Distribution. SE Peninsular Thailand, Sumatra (Singkep and Lingga), Peninsular Malaysia, 
and Borneo. In Borneo, known in Sabah from Sipitang district (e.g., SAN 75/85) and in 
Sarawak from Bintulu, Miri and Mukah districts (e.g., S 15146, S 23606, S 23653, and S 
46414). Also occurring in Brunei (e.g., BRUN 246, BRUN 2538 and BRUN 3279). 


Ecology. Locally common in mixed dipterocarp forest on deep yellow sands along the 
Neogene coastal hills. Recorded in Brunei and Ulu Limbang from shallow organic soils 
along shale ridges to c. 1200 m altitude in upper dipterocarp forest. Locally frequent in 
Lambir and Mulu NPs. Vulnerable in Sarawak outside the parks; critically endangered in 
Sabah. 


29. Shorea cuspidata P.S.Ashton 


(Latin, cuspis = a cusp; the slightly swollen acumen apex) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 290, op. cit. (1968) 82, op. cit. (1982) 483; Anderson op. cit. (1980) 121; 
Newman et al. op. cit. (1996) 134. Type: Galau S 15258, Borneo, Sarawak, Kuching, Semengoh FR 
(holotype K; isotype KEP). 


Low emergent tree, to 45 m tall, to 1 m diameter, with straight bole; buttresses to 3 m tall, 
rather thin. Bark surface at first v-section zig-zag fissured, later flaking in small oblong 
pieces leaving a scroll-marked surface. Leaf bud, parts of perianth exposed in bud, ovary, 
nut, stipule, bracteole, and inflorescence shortly densely buff-puberulent; young twig and 
fruit calyx caducously so; parts otherwise glabrous. Twigs c. 1 mm diameter apically, 
slender, becoming minutely striated. Leaf buds ovoid, c. 1 mm long, small. Stipules not 
seen. Leaves thinly coriaceous, drying greenish to yellowish brown; blade broadly ovate, 5— 
9 x 2-6 cm, base broadly cuneate, apex caudate-cuspidate, acumen to 1.5 cm long; midrib 
slender, evident and flat or elevated above, prominent below; lateral veins 5—7 pairs, 
slender, hardly raised below, arched; intercostal venation obscure, reticulate; petiole 0.7— 
1.1 cm long, slender. Inflorescences terminal or axillary; rachis slender, terete, to 9 cm 
long, singly branched. Flowers: buds to 3 x 2 mm; petals pale lime-yellow; stamens 15, 
connectival appendage c. 1%x the length of anther, sericeous distally; ovary and 
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stylopodium pyriform, style glabrous, short. Fruits: pedicels c. 1 mm long; calyx lobes 
unequal, 3 longer lobes to 5 x 1.5 cm, tapering to 5 mm above the narrowly saccate 
tuberculate base, 2 shorter ones to 4 x 1 cm, otherwise similar. Nuts obovoid, mucronate, 
to 2.5 x 1.5m. 


Vernacular name. Sarawak—lun runching padi (preferred name). 


Distribution. Endemic in Borneo; known in Sarawak from Bau, Kuching, Lundu, Miri, and 
Simunjan districts (e.g., § 6513, S 9607, S 9843, S 15211, and S 49991). Also occurring in 
W Kalimantan (e.g., Suzuki K 9542). 


Ecology. Frequent to locally abundant in mixed dipterocarp forest on yellow sandy soils 
over the Plateau Sandstone, also on leached clay-rich soils on other substrates, on 
undulating ground and low hills, at altitudes to 500 m. Common in Bako NP and recorded 
from Lambir NP; elsewhere endangered by land conversion. 


30. Shorea dasyphylla Foxw. 
(Greek, dasy- = markedly hairy, phullon = leaf; the pubescent leaf) 


(sect. Mutica, subsect. Mutica, red meranti) 


Malay. For. Rec. 10 (1932) 224; Browne op. cit. 138; Ashton op. cit. (1968) 106, op. cit. (1982) 546; 
Anderson op. cit. (1980) 125; PROSEA op. cit. 394; Newman et al. op. cit. (1996) 135. Type: 
Symington KEP 24462, Peninsular Malaysia, Selangor, Sg. Buloh FR (holotype KEP). 


Medium-sized emergent tree, to 45 m tall, to 1.1 m diameter, with dense hemispherical 
crown; bole straight; buttresses to 1.5 m tall, stout. Bark dark greyish brown, deeply v- 
section fissured; inner bark and heartwood rich crimson. Twig, leaf bud, inflorescence, parts 
of perianth exposed in bud, ovary, nut, stipule, bracteole, petiole, leaf below, and midrib 
above densely persistently golden brown scabrid-pubescent; blade above puberulent. Twigs 
c. 2 mm diameter apically, terete. Leaf buds ovoid, obtuse, to 3 x 2 mm. Stipules broadly 
ovate, obtuse, to 6 x 4 mm, caducous. Leaves coriaceous, drying pale yellowish brown 
below, pale mauve-brown above; blade ovate to elliptic, 7-14 x 3—6 cm, obtuse or broadly 
cuneate, margin somewhat revolute, base obtuse or broadly cuneate, apex with slender 
acumen to 0.6 cm long; midrib prominent below, terete, striated, furrowed above; lateral 
veins 11-15 pairs, prominent below; intercostal venation scalariform, elevated below; 
petiole 1.2-1.5 cm long. Inflorescences terminal or axillary; rachis terete or ribbed, to 8 cm 
long, singly branched, branchlets bearing to 4 flowers; bracteoles elliptic, obtuse, to 3 x 2 
mm, caducous. Flowers: buds to 4 x 3 mm; petals cream-yellow; stamens 15, connectival 
appendage short, slender, becoming reflexed; ovary and stylopodium ovoid to conical, style 
shorter than ovary, glabrous. Fruits: pedicel to 2 mm long; calyx lobes unequal, 3 longer 
lobes to 9 x 1.3 cm, tapering to c. 4 mm above the saccate base, 2 shorter ones linear- 
lobed, to 4 x 0.4 cm, similar at base. Nuts ovoid, shortly apiculate, to 1.8 x 0.9 cm. 


Vernacular name. Sarawak—meranti batu (preferred name). 
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Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo known in Sabah from 
Tambunan district (e.g., KEP 80416) and in Sarawak from Bau, Kuching, Limbang, and 
Lundu districts (e.g., S 6515, S 10305, S 15432, S 25230, and S 37803). Also occurring in 
SE Kalimantan (e.g., bb. 34435). 


Ecology. Frequent, sometimes common, in mixed dipterocarp forest on yellow sandy clay 
soils, at altitudes below 400 m. Common in Bako NP; elsewhere vulnerable owing to land 
conversion. 


31. Shorea dealbata Foxw. 
(Latin, dealbatus = whitewashed; the leaf undersurface) 


(sect. Anthoshorea, white meranti) 


Malay. For. Rec. 10 (1932) 192; Symington op. cit. (1943) 35; Ashton op. cit. (1968) 93, op. cit. 
(1982) 485; Anderson op. cit. (1980) 123; PROSEA op. cit. 410; Newman et al. op. cit. (1996) 136. 
Type: Mat Sohor KEP 4188, Peninsular Malaysia, Pahang, Kuantan district, Jambu, Lepar (holotype 
KEP). 


Low emergent or main canopy tree, to 30 m tall, to 60 m diameter, with straight bole and 
low stout buttresses. Bark at first mottled brown and grey, hoop-marked, becoming deeply 
irregularly cracked, rotting off in flakes in between; inner bark finely pale rust and cream 
laminated. Young twigs, leaf buds, parts of perianth exposed in bud, stipule and bracteole 
outside, petiole, and nut densely dark-fulvous pubescent; inflorescence similarly hirsute, 
venation below fugaceously so; blade below pale pink-brown lepidote. Twigs compressed, 
c. 4 x 2 mm apically. Leaf buds ovoid, conical, subacute, to 6 x 4 mm. Stipules elliptic- 
oblong, subacute, to 20 x 5 mm. Leaves thickly coriaceous, turned up along the midrib, 
drying dull olive-brown above, pale pinkish grey below with petiole; blade ovate to elliptic, 
8-16 x 4-7.5 cm, base obtuse or occasionally cuneate, apex with narrow acumen to I cm 
long; midrib prominent, subacute, below, obscurely sunken above; lateral veins (1 1—)20-24 
pairs, obscure and slightly depressed above, slender and hardly elevated below, ascending; 
petiole stout, becoming rugose, 1.5—2.5 cm long. Inflorescences axillary or terminal, rachis 
terete or angular, unbranched or singly branched; bracteole unknown. Flowers: buds to 12 x 
5 mm; petals white tinged with pink at base; stamens 17, anthers narrowly oblong, 
connectival appendage stout at base, tapering and slender apically, c. 3x the length of 
anther; ovary ovoid, sparsely sericeous, without stylopodium, style filiform, trifurcate 
apically, sericeous in the basal half. Fruits: pedicels to 5 mm long, slender; calyx lobes 
unequal, 3 longer lobes to 9 x 1.3 cm, tapering to 4 mm above the saccate base, 2 shorter 
ones lorate-lobed, to 6.5 x 0.5 cm, similar but narrower at base. Nuts narrowly ovoid, to 
1.8 x 0.8 cm, with to 3 mm slender style remnant. 


Vernacular name. Sarawak—meranti bumbung (preferred name). 


Distribution. Sumatra (Lingga), Peninsular Malaysia and Borneo. In Borneo known only in 
Sarawak from Kuching district (e.g., § 9409, S 10139, S 12476, and S 32730). 


Ecology. Very local, but there often common, in kerangas forest on white sand terraces and 
on sandstone plateau, at altitudes to 600 m. Occurring in Bako NP; elsewhere vulnerable. 
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32. Shorea dispar P.S.Ashton 
(Latin, dispar = unlike; the flowers, compared with those of S. parvifolia with similar 
leaves) 


(sect. Rubella, red meranti) 


Gard. Bull. Sing. 31 (1978) 45, op. cit. (1982) 502; Newman et al. op. cit. (1996) 157. Type: Othman 
S 29208, Borneo, Sarawak, Kapit, Ulu Baleh above Nanga Mengiong (holotype K; isotypes KEP, L). 


Large buttressed emergent tree. Twig, petiole, bud, inflorescence, and parts of perianth 
exposed in bud densely persistently pale-tawny puberulent, leaf venation below sparsely so; 
parts otherwise glabrous. Twigs c. 2 mm diameter apically, terete, much branched. Leaf 
buds ellipsoid, obtuse, to 3 x 2 mm. Stipules unknown. Leaves coriaceous, somewhat 
cream lepidote below; blade elliptic, 4-7 x 2-3.5 cm; midrib prominent below, obscurely 
sunken above as also the veins; lateral veins 9-11 pairs, ascending; intercostal venation 
scalariform, obscure, unraised; petiole 1.2—1.6 cm long. Inflorescences terminal or axillary; 
rachis rigid, ascending, singly branched, to 8 cm long. Flowers: buds ovoid, plump, to 6 x 4 
mm; sepals subequal, broadly ovate, acute; petals lanceolate, contorted; stamens c. 25, 
filaments lorate, somewhat tapering, anthers oblong, connectival appendage c. %x the 
length of anther, stout, becoming somewhat reflexed; ovary ovoid, without stylopodium, 
small, glabrous, style filiform, c. 2x the length of ovary. Fruits: pedicels to 1 mm; calyx 
lobes unequal, 3 longer lobes to 9 x 2 cm, more or less tapering to a more or less 
subauriculate base, 2 shorter ones lorate-lobed, to 2.5 x 0.5 cm, not auriculate. Nuts ovoid, 
to 3 x 1.5 cm, apiculate, glabrous. 


Distribution. Endemic in Sarawak; known only from the Ulu Baleh, Kapit district (e.g., S 
29489 and S 29639). 


Ecology. In mixed dipterocarp forest on shale ridges, at 500-600 m altitudes. Rare and 
critically endangered. 


33. Shorea domatiosa P.S.Ashton 
(Latin, domus = a dwelling; the leaf domatia, dwellings for acarines) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. Sing. 19 (1962) 285, op. cit. (1964) 131, op. cit. (1968) 69, op. cit. (1982) 460; Meijer & 
Wood op. cit. 166; Burgess op. cit. 202; Anderson op. cit. (1980) 119; Coode et al. (eds.) op. cit. 76; 
Newman et al. op. cit. (1998) 173. Type: G.H.S. Wood SAN 16601, Borneo, Sabah, Sipitang (holotype 
KEP). 


Large emergent tree, to 50 m tall, to 1.2 m diameter, with diffuse pale hemispherical crown; 
bole straight; buttresses to 2 m tall, thin, prominent. Bark becoming vertically cracked and 
thinly oblong flaky, pale fawn-brown. Inflorescence, parts of perianth exposed in bud, 
ovary except at base and apex, nut, and stipules cream puberulent; domatia fimbriate; parts 
otherwise glabrous. Twigs c. 1.5 mm diameter apically, slender, much-branched. Leaf buds 
ovoid, acute, c. 4 x 2 mm. Stipules ovate, narrowly acute, to 6 x 2.5 mm, caducous. Leaves 
chartaceous, cream lepidote below (mature tree), drying dark greyish brown; blade broadly 
ovate to obovate, 6.5—10 x 3—7 cm, base obtuse to subcordate, subequal, apex with acumen 
to 0.8 cm long; midrib raised but not prominent below, more or less flat, evident, above; 
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Fig. 23. Shorea elliptica. A, fruiting leafy twig; B, detail of indumentum on lower leaf surface: 
C, flower bud; D, open flower; E, longitudinal section of open flower with petals removed; F, 
adaxial view of outer sepal; G, adaxial vtew of inner sepal; H, abaxial view of petal; 1, adaxial 
view of petal with stamens; J, adaxial view of stamens; K, abaxial view of stamens; L, fruit; 
M, longitudinal section of fruit. (A-B and L from § 15794, C-K from § 37698, M from S 
29468.) 
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lateral veins 8-12 pairs, slender, arched, elevated below, with small pore-like domatia; 
intercostal venation slender, densely scalariform, sinuate; petiole 1.5—2.5 cm long, slender, 
geniculate and swollen in the distal half: Inflorescences terminal or axillary; rachis terete, 
to 7 cm long, singly branched, branches bearing to 5 flowers. Flowers: buds to 13 x 4 mm; 
stamens 25-30, anthers sparsely setose towards apices, connectival appendage c. ‘4x the 
length of anther, stout, setose; ovary small, ovoid, stylopodium 1'4x the length of ovary, 
slender, style glabrous, short. Fruits: calyx glabrous, lobes unequal, 3 longer lobes to 13 x 
3 cm, tapering to 8 mm above the saccate base, 2 shorter ones to 7 x 1.2 cm, otherwise 
similar. Nuts ovoid, to 3.5 x 2.5 cm, with to 1 cm prominent style remnant. 


Vernacular names. Sabah—selangan batu mata-mata (preferred name). Sarawak— 
selangan batu lubang hidung (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort, Sipitang and Tawau 
districts (e.g., SAN 15164, SAN 21492 and SAN 37110) and in Sarawak from Bintulu, Lawas 
and Miri districts (e.g., S 1785, S 22069 and S 24984). Also occurring in Brunei (e.g., BRUN 
3395 and BRUN 5666), and NE Kalimantan. 


Ecology. Scattered, usually as single mature trees, but widespread, in mixed dipterocarp 
forest on shale ridges, at altitudes to 700 m. Vulnerable. 


34. Shorea elliptica Burck Fig, 23, 
(Latin, ellipticus; the elliptic leaf blade) 


(sect. Rubella, red meranti) 


Ann. Jard. Bot. Buitenz. 6 (1887) 215; Merrill op. cit. (1921) 404; Masamune op. cit. 493; Browne op. 
cit. 138; Ashton op. cit. (1968) 151, op. cit. (1982) 500; Anderson op. cit. (1980) 125; PROSEA op. 
cit. 428; Newman et al. op. cit. (1996) 137. Type: Beccari PB 2574, Borneo, Sarawak, Matang 
(holotype BO). 


Medium-sized emergent tree, to 40 m tall, to 1.2 m diameter, with hemispherical dense 
crown pale from below; bole straight; buttresses to 1.5 m tall, stout. Bark becoming dark 
mauve-brown dappled, pale grey, deeply v-section fissured; inner bark orange-brown; 
heartwood pink. Twig, leaf bud, parts of perianth exposed in bud, stipule and bracteole 
outside, inflorescence, nut, and veins and midrib below densely ochreous to cream scabrid- 
puberulent; lateral veins above and stipule within sparsely evenly so; blade densely cream- 
lepidote below. Twigs c. 2 mm diameter apically, terete to somewhat compressed, much- 
branched; stipule scars short. Leaf buds ovoid, obtuse, compressed, to 8 x 6 mm. Stipules 
narrowly ovate, acute, to 10 x 6 mm, caducous. Leaves thickly coriaceous, drying dull 
greyish brown above, cream below; blade elliptic-oblong, 7-10 = 4-9 cm, base broadly 
cuneate to subcordate, apex obtuse to shortly broadly acuminate; midrib evident but 
shallowly furrowed above, prominent, terete below; lateral veins 11-16 pairs, prominent 
below; intercostal venation slender, densely scalariform, more or less obscure; petiole 1.5— 
3.3 cm long. Inflorescences terminal or axillary; rachis more or less compressed, to 12 cm 
long, singly or doubly branched, branchlets bearing to 3 flowers; bracteoles elliptic, obtuse, 
to 2 x 1 mm, caducous. Flowers: buds to 4 x 3 mm; petals pale yellow; stamens 19-20, 
anthers oblong, almost as long as filaments, connectival appendage stout, somewhat shorter 
than anther; ovary without stylopodium, glabrous, style c. 2x as long as ovary. Fruits: 
pedicels to 3 mm, expanding into receptacle; calyx lobes unequal, 3 longer lobes narrowly 
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spatulate to sublorate, to 8 x 1.5 cm, tapering to 4 mm above the saccate base, 2 shorter 
ones to 6 X 0.8 cm, otherwise similar. Nuts ovoid, acute, to 1.5 x 1.2 cm. 


Vernacular name. Sarawak—meranti lang (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Kuching and Lundu districts 
(e.g., S 10059, S 27769, S 29468, S 37765, and S 49960) and in Kalimantan from Lower 
Kapuas valley. 


Ecology. Locally common, in mixed dipterocarp forest on leached sandy clay soils, at 
altitudes to 500 m. Occurring in Bako NP; elsewhere endangered. 


35. Shorea exelliptica Meijer Plate 4A. 
(Latin, ex- = excluded from, elliptica = S. elliptica; species formerly confused with S. 
elliptica) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Act. Bot. Neerl. 12 (1963) 323; Meijer & Wood op. cit.167; Ashton op. cit. (1964) 132, op. cit. (1968) 
69, op. cit. (1982) 455; Burgess op. cit. 202; Anderson op. cit. (1980) 119; PROSEA op. cit. 428; 
Coode et al. (eds.) op. cit. 76; Newman et al. op. cit. (1998)174. Lectotype (designated here): 
Rahman S 1641, Borneo, Brunei, Belait (hololectotype K; isolectotypes KEP, L). Synonyms: Shorea 
?elliptica auct. non Burck: Symington op. cit. (1943) 13; S. sp. Browne op. cit. 170. 


Emergent tree, to 60 m tall, to 1 m diameter, with dense hemispherical crown pale from 
below; bole straight; buttresses to 1.5 m tall, spreading, rather thin. Bark becoming closely 
cracked, then thinly oblong flaky, the flakes becoming persistent in big trees. Twig, 
inflorescence, leaf bud, parts of perianth exposed in bud, stipule, bracteole, petiole, midrib 
on both surfaces, and veins below densely persistently purplish brown to golden brown 
scabrid-pubescent, sometimes glabrescent on midrib above; ovary and nut evenly buff- 
pubescent. Twigs ridged, at first somewhat compressed or terete, c. 2 mm diameter apically. 
Leaf buds ovoid, more or less compressed, to 3.5 x 3 mm. Stipules broadly ovate, acute, to 
8 x 4 mm, not at first caducous. Leaves coriaceous, golden to silver lepidote below (mature 
trees), drying purplish brown with cream undersurface, the veins and midrib dark purplish; 
blade oblong to broadly ovate, 9-15 x 3.5—7 cm, base broadly cuneate, apex with tapering 
acumen to 1 cm long; midrib prominent below, evident but furrowed above; lateral veins 
12-18 pairs, prominent below; intercostal venation scalariform, slender, sinuate; petiole 
1.2-1.7 cm long, rugose. Inflorescences terminal or axillary; rachis ribbed and slightly 
compressed, to 12 cm long, singly branched, branchlets bearing to 8 flowers; bracteoles 
elliptic, acute, to 4 mm long, caducous. Flowers: buds to 10 x 3 mm; petals cream, pink at 
base; stamens 30-40, filaments slightly hispid, connectival appendage as long as anther, 
setose; ovary and stylopodium shortly ovoid, densely tomentose except at the base, style as 
long as both, slender, glabrous. Fruits: calyx glabrous, /obes unequal, 3 longer lobes to 8 x 
2.4 cm, tapering to 4 mm above the saccate base, 2 shorter ones to 4.5 x 1.7 cm, otherwise 
similar. Nuts ovoid, to 1.5 x 1 cm, with to 3 mm tapering style remnant. 


Vernacular name. Sabah and Sarawak—selangan batu tembaga (preferred name). 
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Distribution. Peninsular Malaysia and Borneo. In Borneo known in Sabah from 
Kinabatangan, Lahad Datu, Sandakan, Sipitang, and Tawau districts (e.g., SAN 15165, SAN 
16986, SAN 19559, and SAN A 4242) and in Sarawak from Belaga, Kapit, Kuching, Lawas, 
Limbang, Marudi, and Miri districts (e.g., S 1432, S 32326, S 38750, S 41230, and S 68994). 
Also occurring in Brunei (e.g, BRUN 880 and BRUN 5661) and Kalimantan (e.g., 
Ambriansyah & Arifin Berau 1075 and bb. 29311). 


Ecology. Frequent in mixed dipterocarp forest on yellow clay and sandy clay soils on the 
sedimentary rocks of the inland ridges, at altitudes to 600 m; and less so on undulating land 
in the lowlands. Occurring in Lambir and Mulu NPs; elsewhere vulnerable owing to 


logging. 


36. Shorea faguetiana F.Heim 
(Faguet, 19th century French botanical assistant at Paris) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 975; Merrill op. cit. (1921) 414; Symington, Gard. Bull. S. S. 7 
(1933) 148, op. cit. (1939) 381, op. cit. (1943) 50; Masamune op. cit. 493; Browne op. cit. 162; 
Ashton op. cit. (1964) 152, op. cit. (1968) 83, op. cit. (1982) 484; Meijer & Wood op. cit. 69; Burgess 
op. cit. 217; Anderson op. cit. (1980) 121; PROSEA op. cit. 418; Coode et al. (eds.) op. cit. 76; 
Newman et al. op. cit. (1996) 138. Lectotype (designated here): Beccari PB 2491, Borneo, Sarawak, 
Matang (hololectotype P). 


Large emergent tree, to 50 m tall, to 1.5 m diameter, with straight bole and dense 
hemispherical crown; buttresses to 1.5 m tall, stout. Bark fawn-brown, vertically cracked 
and thinly oblong flaky; dammar coxcombs present, dark greyish brown. Leaf bud, parts of 
perianth exposed in bud, young twig, inflorescence, stipule, and bracteole pale greyish 
brown puberulent; young leaves fugaceous puberulent below; ovary, stylopodium, and nut 
densely cream buff pubescent. Twigs c. 1 mm diameter apically, slender, rugulose, 
lenticellate. Leaf buds ovoid to conical, c. 2 x 1.5 mm, small. Stipules hastate, to 4 x 1.5 
mm. Leaves coriaceous, drying greyish green; blade elliptic to oblong-lanceolate or ovate, 
7-12 x 3-5 cm, base cuneate to obtuse, equal or subequal, apex with tapering acumen to 1 
cm long; midrib raised and terete below, evident and shallowly furrowed to flat above; 
lateral veins 9-12 pairs; intercostal venation rather dense, subscalariform, slightly elevated; 
petiole I-1.5 cm long, fairly stout. Inflorescences terminal or axillary, rachis lax, terete, to 
20 cm long, doubly or trebly branched, branchlets bearing to 8 flowers; bracteoles small, 
fugaceous. Flowers: buds small, to 3 mm long; petals cream; stamens 15, connectival 
appendage as long as anther, sericeous towards apex; ovary subglobose, stylopodium as 
long as ovary, style short, glabrous. Fruits: calyx sparsely puberulent, lobes unequal, 3 
longer lobes to 6 x 1.2 cm, tapering to 2.5 mm above the tuberculate saccate base, 2 
shorter ones to 4.5 cm long, narrower, otherwise similar. Nuts narrowly ellipsoid to 
obovoid, acute, to 1.5 x 0.5 cm. 


Vernacular names. Sabah—seraya kuning siput (preferred name). Sarawak—lun siput 
(preferred name). 


Distribution. SE Peninsular Thailand, Peninsular Malaysia and Borneo. In Borneo, occur 
throughout Sabah and recorded from Beaufort, Keningau, Kinabatangan, Sandakan, 
Sipitang, Tawau, and Tenom districts (e.g., SAN 15143, SAN 22789, SAN 36401, SAN 
61239, SAN 63063, and SAN 68597) and in Sarawak from Bau, Belaga, Bintulu, Kapit, 
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Kuching, Lawas, Limbang, Lundu, Simunjan, and Tatau districts (e.g., S 15221, S 22485, S 
27122, S 29635, and S 49931). Also occurring in Brunei (e.g., BRUN 3019 and BRUN 3178) 
and E Kalimantan (e.g., Avifin et al. Berau 710 and Arifin and Ambriansyah Berau 1040). 


Ecology. Widespread and frequent, in mixed dipterocarp forest on well-drained clay and 
sandy clay soils, at altitudes to 1000 m. Well represented in Kubah, Lambir and Mulu NPs; 
probably not vulnerable. 


37. Shorea faguetioides P.S.Ashton 


(Greek, -oides = resembling; similar to S. faguetiana) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 19 (1962) 287, op. cit. (1964) 154, op. cit. (1968) 83, op. cit. (1982) 480; Meijer & 
Wood op. cit. 80; Anderson op. cit. (1980) 122; Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. 
(1996) 139. Type: Drahman S 1771, Borneo, Sarawak, Lawas, Bt. Pengalih (holotype K; isotype 
KEP). 


Large emergent tree, to 50 m tall, to 1.4 m diameter, with straight cylindrical bole and dense 
hemispherical crown. Bark pale greyish tawny, shallowly cracked and evenly flaky, 
appearing smooth overall; dammar in greyish coxcombs, black within. Inflorescence and 
parts of perianth exposed in bud persistently greyish brown puberulent, ovary, stylopodium 
and nut densely buff puberulent; young twig sometimes caducously so; parts otherwise 
glabrous. Twigs c. 3 mm diameter apically, somewhat compressed at first, drying blackish, 
rugulose. Leaf buds ovoid, obtuse, compressed, 3—4 x 2.5 mm. Stipule narrowly deltoid, 
saccate, obtuse, to 18 x 6 mm, not at first caducous. Leaves brilliant magenta when 
opening, chartaceous, drying tawny-brown lustrous below with darker midrib; blade 
narrowly ovate, 12-18 x 5—7 cm, base subequal, broadly cuneate to subcordate, apex with 
prominent acumen to 2 cm long; midrib evident, flat or shallowly furrowed above, 
prominent below; lateral veins 10-15 pairs, slender but distinctly raised below, arched; 
intercostal venation scalariform, slender, evident; petiole 2.2-3 cm long, c. 2 mm diameter, 
slender, drying black, weakly geniculate. Inflorescences terminal or axillary; rachis terete, 
lax, to 15 cm long, doubly or sometimes trebly branched, branchlets bearing to 7 flowers; 
bracteoles small, fugaceous. Flowers: buds to 2.5 x 1.5 mm; petals cream; stamens 15, 
connectival appendage c. 3x the length of anther, sericeous towards apex; ovary ovoid, 
stylopodium shorter than ovary, cylindrical, style short, glabrous. Fruits: calyx puberulent 
towards base, otherwise glabrous, /obes unequal, chartaceous, 3 longer lobes to 7 x 1.5 cm, 
tapering to 4 mm above narrow saccate tuberculate base, 2 shorter ones to 5 x 0.7 cm, 
otherwise similar. Nuts ellipsoid to obovoid, to 2 x 0.6 cm, with 3 mm slender style 
remnant. 


Vernacular names. Sabah—seraya kuning (preferred name). Sarawak—barek (Iban). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Keningau and Kota 
Kinabalu districts (e.g., SAN 16242, SAN 38713 and SAN 66242) and in Sarawak from 
Belaga, Bintulu, Kapit, Lawas, Limbang, Lundu, Miri, Simunjan, and Tatau districts (e.g., S 
23743, S 25025 and S 27004). Also occurring in Brunei (e.g., BRUN 3340 and BRUN 5645) 
and W Kalimantan (e.g., bb. 29609 and bb. 29610). 
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Ecology. Locally frequent in mixed dipterocarp forest on clay-rich soils, on shale and 
volcanic rocks, at altitudes to 700 m. Occurring in Lambir NP; elsewhere vulnerable owing 
to land conversion. 


38. Shorea falcifera Dyer ex Brandis 
(Latin, falx = a sickle, ferre = to bear; carrying a sickle, the sickle-shaped leaf) 


(sect. Shorea, subsect. Shorea, selangan batu) 


J. Linn. Soc. Bot. 31 (1895) 64; Merrill op. cit. (1921) 571; Ashton op. cit. (1978) 36, op. cit. (1982) 
456; PROSEA op. cit. 428; Newman et al. op. cit. (1998) 177. Type: Beccari PB 3046, Borneo, 
Sarawak, Santubong (holotype K). Synonyms: Hopea linggensis Boerl., Cat. Hort. Bog. 2 (1901) 105; 
Shorea flava Meijer op. cit. 325, Ashton op. cit. (1968) 69, Anderson op. cit. (1980) 119. 


Emergent tree, to 45 m tall, to 1.4 m diameter, with sea-green diffuse hemispherical crown; 
bole straight; buttresses to 1.5 m tall, fairly thin. Bark yellowish brown, patchily becoming 
rich reddish brown, cracked and patchily oblong flaky. Twig, bud, stipules (sparsely so 
within) venation, and blade below densely persistently pale yellow lepidote; inflorescence, 
parts of perianth exposed in bud and nut densely persistently buff-puberulent; fruit calyx 
sparsely caducously so; ovary and stylopodium sericeous. Twigs c. 1 mm diameter apically, 
slender, terete. Leaf buds small, elliptic, subacute, to 2 x 1 mm. Stipules elliptic, obtuse, to 
6 x 4 mm, fugaceous. Leaves coriaceous, drying mauve-grey above, cream below; blade 
narrowly ovate- to lanceolate-falcate, 6.5—12 = 2.5—5 cm; midrib shallowly sunken, slender 
but evident above, prominent below, lateral veins c. 10 pairs, slender but slightly raised 
below; intercostal venation obscure, scalariform; petiole slender, somewhat geniculate, 1.1— 
1.8 cm long. Inflorescences terminal or axillary; rachis terete or ribbed, to 11 cm long, 
singly branched, branchlets bearing to 5 flowers. Flowers: buds to 8 x 2 mm; petals cream; 
stamens 33-34, filaments setose, anthers sparsely so on distal margin, connectival 
appendage shorter than anther, shortly setose; ovary and stylopodium pyriform, style short, 
glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 9.5 x 1.8 cm, tapering to 7mm 
above the saccate base, 2 shorter ones to 7 x 0.8 cm, otherwise similar. Nuts ovoid, to 2.5 
x 1.5 cm, with to 7 mm prominent filiform style remnant. 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo known in Sarawak from 


Kuching, Lundu, Simunjan, and Sri Aman districts (e.g., S 10288, S 15433, S 25291, S 
58976, and S 68888). 


Ecology. Common in mixed dipterocarp forest on sandy soils on hills, often rocky, near the 
sea, at altitudes to 200 m. Occurring in Bako NP; vulnerable outside parks system. 


39. Shorea falciferoides Foxw. 
(Greek, -oides = resembling; similar to S. falcifera) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Philip. J. Sci. 13 (1918) Bot. 189. Lectotype (designated here): Mayor FB 25664, the Philippines, 
Luzon, Zambales Province, Masinloc (hololectotype K). Synonym: Shorea gisok Foxw., op. cit. 
(1938) 294. 
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Notes. Two subspecies, subsp. falciferoides and subsp. glaucescens are recognised, of 
which the former is endemic in the Philippines. 


subsp. glaucescens (Meijer) P.S.Ashton 


Gard. Bull. Sing. 31 (1978) 37, op. cit. (1982) 458; PROSEA op. cit. 428; Coode et al. (eds.) op. cit. 
77; Newman et al. op. cit. (1998) 178. Basionym: Shorea glaucescens Meijer op. cit. 327, Meijer & 
Wood op. cit. (1964) 170, Ashton op. cit. (1964) 134, op. cit. (1968) 71, Burgess op. cit. 202, 
Anderson op. cit. (1980) 119. Type: G.H.S. Wood & Agama SAN 15484, Borneo, Sabah, Sepilok FR 
(holotype K; isotype KEP). 


Emergent tree, to 50 m tall, to 1.1 m diameter; crown sparse, irregularly hemispherical; bole 
straight or misshapen; buttresses to 3 m tall, spreading, thin. Bark reddish brown, becoming 
cracked and irregularly oblong flaky. Young twig, inflorescence, petiole, leaf bud, stipules, 
bracteole, parts of perianth exposed in bud, ovary, stylopodium, and nut densely evenly 
persistently cream puberulent; fruit calyx sparsely so towards base. Twigs 2-3.5 mm 
diameter apically, terete or somewhat compressed and ribbed; stipule scars c. 1.5 mm long, 
pale, horizontal. Leaf buds globose to ovoid, subacute, slightly compressed, to 5 x 3.5 mm. 
Stipules obtuse, to 10 x 4 mm, fugaceous. Leaves chartaceous, drying pale tawny above, 
cream below; blade broadly ovate-falcate, 10-18 x 4.5-8 cm, base subequal, obtuse to 
cuneate, apex with tapering acumen c. 0.8 cm long; midrib evident, flat to shallowly 
furrowed above, prominent below; lateral veins 8-12 pairs, slender, well-spaced, 
ascending, raised but not prominent below; intercostal venation slender, densely 
scalariform, not raised; petiole 1.5-2 cm long, stout. Inflorescences terminal or axillary; 
rachis ribbed and somewhat compressed, to 4 cm long, singly branched, branchlets bearing 
to 6 close flowers; bracteoles elliptic, to 3 mm long, fugacious. Flowers: buds to 5 x 2.5 
mm; petals cream; stamens c. 45, filaments and anthers glabrous, connectival appendage 
very short, stout, shortly setose with one long apical bristle; ovary and stylopodium ovoid, 
style short, glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 9.5 x 2.5 cm, tapering 
to 5 mm broad above the saccate base, 2 shorter ones to 7 x 1 cm, otherwise similar. Nuts 
broadly ovoid, to 1.5 x 1.5 cm, with to 4 mm tapering style remnant. 


Vernacular names. Sabah—selangan batu laut (preferred name). Sarawak—selangan batu 
daun nipis (preferred name). 


Distribution. Endemic in Borneo; widespread but absent from the W and SW parts. In 
Sabah known from Beaufort, Beluran, Kudat, and Sandakan districts (e.g., SAN 16423, SAN 
16523, SAN 16962, SAN 25439, and SAN 61155) and in Sarawak from Belaga, Bintulu, 
Kapit, Lawas, Limbang, and Miri districts (e.g., S 14741, S 27130, S 29677, S 32312, and S 
43355). Also occurring in Brunei (e.g., BRUN 795, BRUN 5718, KEP 80140, and S 2116) 
and in E Kalimantan (e.g., Ambriansyah Berau 981 and bb. 29684). 


Ecology. Locally frequent in mixed dipterocarp forest on clay-rich soils, at altitudes to 600 


m, especially on moist slopes. Occurring in Lambir NP and Sepilok FR; elsewhere 
vulnerable owing to conversion of its habitat. 


40. Shorea fallax Meijer 


(Latin, fallax = deceptive; not at first clearly distinguished from S. scaberrima) 
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(sect. Brachypterae, red meranti) 


Act. Bot. Neerl. 12 (1963) 335; Meijer & Wood op. cit. 105; Ashton op. cit. (1964) 186, op. cit. (1968) 
107, op. cit. (1982) 516; Burgess op. cit. 184; Anderson op. cit. (1980) 125; PROSEA op. cit. 394; 
Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. (1996) 140. Lectotype (designated here): G.H.S. 
Wood SAN A 1734, Borneo, Sabah, Beaufort Hill (hololectotype K; isolectotypes KEP, L). 
Synonyms: Shorea squamata auct. non Benth. & Hook.f’: Browne op. cit. 144; S. oleosa Meijer op. 
cit. 338, Meijer & Wood op. cit. 124, Burgess op. cit. 183. 


Emergent tree, to 50 m tall, to 1.3 m diameter but usually smaller; crown dense, 
hemispherical; bole straight, cylindrical; buttresses to 2 m tall, stout. Bark warm brown, 
deeply cracked and becoming oblong flaky; inner bark dull reddish brown; heartwood pink. 
Young twig, inflorescence, leaf bud, parts of perianth exposed in bud, stipule and bracteole 
outside, petiole, leaf below, and midrib above sparsely persistently pale brown scabrid- 
pubescent; ovary, stylopodium and nut densely evenly buff-pubescent. Twigs 2—2.5 mm 
diameter apically, terete, ribbed below the c. 2 mm long pale subfalcate stipule scars. Leaf 
buds ovoid, subacute, 5-8 x 4-6 mm, large. Stipules hastate, to 15 x 5 mm, caducous. 
Leaves coriaceous, drying chocolate-brown below, mauve-grey above; blade broadly 
oblong to ovate, 12-24 x 5.5-11 cm, base obtuse, apex with tapering acumen to 1.2 cm 
long; midrib evident, flat above, prominently terete below; lateral veins 15-19 pairs, 
prominent below, arched, generally with many short intermediate veins; intercostal 
venation scalariform, distant, prominent below; petiole 1—-1.5 cm long. Inflorescences 
terminal or axillary; rachis terete or ribbed, lax, to 22 cm long, singly or doubly branched, 
branchlets bearing to 7 flowers; bracteoles ovate, acute, to 7 x 3 mm, not at first caducous. 
Flowers: buds to 8 x 4 mm; petals cream-yellow; stamens 15, connectival appendage c. 2x 
the length of anther; ovary and stylopodium pyriform, style equally long, columnar, 
glabrous. Fruits subsessile; calyx glabrescent, Jobes unequal, 3 longer lobes to 5 x 0.8 cm, 
tapering to 3.5 mm broad above the saccate base, 2 shorter ones linear-lobed, to 2.5 x 0.15 
cm, similar at base. Nuts ovoid, to 2.7 x 1 cm, apiculate. 


Vernacular names. Sabah—seraya daun kasar (preferred name). Sarawak—engkabang 
pinang (Iban), engkabang layar (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Keningau, 
Kinabatangan, Labuk Sugut, Sandakan, and Tawau districts (e.g., S4N 16466, SAN 28687, 
SAN 36910, SAN 61257, and SAN 123774) and in Sarawak from Belaga, Bintulu, Kapit, 
Lawas, Lundu, Marudi, Miri, and Tatau districts (e.g., S 15113, S 22386, S 31702, S 46429, 
and S 53496). Also occurring in Brunei (e.g., BRUN 769 and BRUN 3065) and Kalimantan 
(e.g., Endert 4783). 


Ecology. Frequent in mixed dipterocarp forest, on clay soils mostly over shale, on moist 
hillsides, low hills and alluvium, at altitudes to 600 m. Occurring in Danum Valley 


Conservation Area and Sepilok FR in Sabah and Lambir and Mulu NPs in Sarawak; 
elsewhere vulnerable owing to forest conversion. 


41. Shorea ferruginea Dyer ex Brandis 
(Latin, ferrugineus = rust-coloured; the dry leaf) 


(sect. Mutica, subsect. Auriculatae, red meranti) 
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J. Linn. Soc. Bot. 31 (1895) 91; Merrill op. cit. (1921) 405; Masamune op. cit. 493; Browne op. cit. 
139; Ashton op. cit. (1964) 187, op. cit. (1968) 108, op. cit. (1982) 533; Meijer & Wood op. cit. 106; 
Burgess op. cit. 184; Anderson op. cit. (1980) 125; PROSEA op. cit. 394; Coode et al. (eds.) op. cit. 
77; Newman et al. op. cit. (1996) 142. Type: Beccari PB 2604, Borneo, Sarawak, Matang (holotype 
K). 


Emergent tree, to 45 m tall, to 1.6 m diameter, with diffuse hemispherical, cauliflower- 
shaped crown; bole straight, cylindrical; buttresses to 3.5 m tall, stout. Bark smooth at first, 
becoming yellowish fawn, shallowly v-section fissured and powdery thinly oblong flaky, 
occasionally becoming somewhat shaggy; inner bark and heartwood yellowish brown. 
Young twig, inflorescence, leaf bud, parts of perianth exposed in bud, stipule and bracteole 
outside (sparsely so within), petiole, and blade below persistently pale brown scabrid- 
puberulent; ovary, stylopodium and nut sparsely cream buff pubescent. Twigs 2—2.5 mm 
diameter apically, terete, ribbed below the short pale falcate stipule scars. Leaf buds ovoid, 
subacute, 5—8 x 4-6 mm. Stipules hastate, acute, to 15 x 5 mm. Leaves thinly coriaceous, 
drying dull orange-brown below, paler above; blade broadly oblong to ovate-lanceolate, 6— 
15 x 3.3—5.3 cm, base obtuse, apex with slender acumen to 1.2 cm long; midrib obscure, 
sunken above, prominent below; lateral veins 11-14 pairs, slender and hardly raised below; 
intercostal venation slender, scalariform, obscure; petiole 1—-1.5 cm long. Inflorescences 
terminal or axillary; rachis terete or ribbed, lax, to 22 cm long, singly or doubly branched, 
branchlets bearing to 7 flowers; bracteoles ovate, acute, to 7 x 3 mm, fugaceous. Flowers: 
stamens 15, connectival appendage curved but not becoming fully reflexed; ovary and 
stylopodium pyriform, style equally long, columnar, glabrous. Fruits subsessile; calyx 
glabrescent; lobes unequal, 3 longer lobes to 12 x 3.5 cm, tapering to to 1.3 cm at the 
auriculate base, saccate at the incrassate centre, 2 shorter ones linear-lobed, to 4 x 0.8 cm, 
hardly auriculate at base. Nuts ovoid, to 2.7 x 1 cm, prominently apiculate. 


Vernacular names. Sabah—seraya melantai kecil (preferred name). Sarawak— engkabang 
kali (Iban), meranti menalit (preferred name). 


Distribution. Endemic in Borneo; widespread. In Sabah recorded from Beaufort, Kota 
Merudu, Labuk Sugut, Nabawan, Ranau, and Tenom districts (e.g., SAN 15089, SAN 16363, 
SAN 94903, SAN 99272, and SAN 99547) and in Sarawak from Belaga, Bintulu, Kapit, 
Kuching, Lawas, Lubok Antu, Miri, and Samarahan districts (e.g., S 10703, S 15833, S 
29640, S 36929, and S 68123). Also occurring in Brunei (e.g., BRUN 422 and BRUN 3396). 


Ecology. Locally common in mixed and upper dipterocarp forests on dry sandy clay and 
skeletal clay soils, especially on ridges, at altitudes to 1100 m. Occurring in Kinabalu, 
Lambir and Mulu NPs; not vulnerable. 


42. Shorea flaviflora Wood ex P.S.Ashton 


(Latin, flavus = yellow, flos = flower; yellow-flowered) 

(sect. Brachypterae, subsect. Brachypterae, red meranti) 

Gard. Bull. Sing. 19 (1962) 289, op. cit. (1964) 188, op. cit. (1968) 108, op. cit. (1982) 518; Meijer & 
Wood op. cit. 107; Anderson op. cit. (1980) 126; Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. 


(1996) 518. Type: G.H.S. Wood SAN 15109, Borneo, Sabah, Beaufort, Pangi (holotype KEP; isotype 
L). 
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Emergent tree, to 45 m tall, to 1.4 m diameter, with irregular crown; bole cylindrical or 
frequently misshapen; buttresses to 4 m tall, stout. Bark dark brown to blackish, becoming 
deeply v-section fissured and eventually thinly flaky, with occasional cream dammar 
smears; inner bark rich crimson; heartwood dark yellowish brown. Young parts shortly pale 
grey puberulent with minute adpressed hair-tufts, caducous except on inflorescence, leaf 
bud, stipule, and parts of perianth exposed in bud; ovary, stylopodium and nut densely buff 
pubescent. Twigs 2-3 mm diameter apically, terete, glabrous, smooth; stipule scars narrow, 
pale, ascending, half encircling twig. Leaf buds falcate, acute, 6-12 x 1.5-3 mm. Stipules 
narrowly hastate, to 24 x 7 mm, caducous. Leaves thinly coriaceous, undulate, drying rich 
fawn-brown below with paler veins, pale tawny above; blade narrowly ovate, 12-18 x 5.5— 
7 cm, base broadly cuneate to obtuse, apex tapering to c. 1.5 cm slender acumen; midrib 
flat, evident above, prominent below; lateral veins 6—7 pairs, ascending, arched, slender but 
prominent below, with small pore-like axillary domatia; intercostal venation very slender, 
hardly raised, densely scalariform; petiole 2-3 cm long, geniculate. Inflorescences terminal 
or axillary, pendent; rachis terete, to 15 cm long, doubly branched, branchlets bearing to 12 
flowers; bracteoles elliptic, obtuse, to 5 x 2.5 mm, fugaceous. Flowers: buds large, to 14 x 
4.5 mm; petals rich yellow; stamens 15, anthers large, reniform, locules indistinct, 
connectival appendage c. 3x the length of anther; ovary and stylopodium pyriform, style 
filiform, as long as ovary and stylopodium, glabrous. Fruits: calyx glabrous, lobes unequal, 
3 longer lobes to 13 x 3 cm, tapering to 11 mm above the saccate base, 2 shorter ones to 8 
x 1.3 cm, otherwise similar. Nuts ovoid, to 2.5 = 1.3 cm, with tapering style remnant to 1 
cm long. 


Vernacular names. Sabah—seraya daun besar (preferred name). Sarawak—selangan 
merah bukit (preferred name). 


Distribution. Endemic in Borneo; known in Sabah from Beaufort, Ranau, Sipitang, 
Tambunan, and Tenom districts (e.g., SAN 15098, SAN 16389, S 23484, SAN 24817, and 
SAN 69870) and in Sarawak from Bintulu, Kapit, Limbang, and Tatau districts (e.g., S 
17764, S 29181, S 48960, S 53677, and S 64905). Also occurring in Brunei (e.g., BRUN 
5276 and BRUN 5664). 


Ecology. Locally frequent in mixed dipterocarp but especially upper dipterocarp forest on 
high shale ridges, at (150—)400-1300 m altitude. Occurring in Kinabalu and Mulu NPs; 
elsewhere vulnerable owing to logging. 


43. Shorea flemmichii Symington 
(C.O. Flemmich, Forestry Officer in Peninsular Malaysia, who served in Brunei 1938-1941 
and collected important dipterocarp types) 


(sect. Brachypterae, subsect. Brachypterae, red meranti) 


Gard. Bull. S. S. 10 (1939) 378; Masamune op. cit. 493; Browne op. cit. lc. 147; Ashton op. cit. 
(1964) 190, op. cit. (1968) 108, op. cit. (1982) 507; Anderson op. cit. (1980) 126; PROSEA op. cit. 
395; Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. (1996) 144. Type: Flemmich FMS 32585, 
Borneo, Brunei, Belait district, Tenajor, Bt. Rotan (holotype KEP; isotype KEP). 


Magnificent emergent tree, to 60 m tall, to 2.5 m diameter, with vast cauliflower-shaped 


crown suffused golden brown from below; bole tall, cylindrical; buttresses to 1.5 m tall, 
stout. Bark purplish grey, black and ochre-mottled, becoming densely deeply v-section 
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fissured, the intervening ridges oblong-flaky; dammar in prominent ochre-yellow smears; 
inner bark deep crimson; heartwood reddish rust. Young twig, inflorescence, leaf bud, parts 
of perianth exposed in bud, stipule and bracteole outside, petiole, midrib below and at base 
above, and venation below densely persistently golden tawny scabrid-tomentose; leaf above 
scabrid-puberulent; ovary and nut buff-pubescent. Twigs stout though tapering to 2 mm 
diameter apically, much branched, terete, verruculose. Leaf buds ovoid, subacute, slightly 
compressed, 3-6 x 2-4 mm. Stipules narrowly hastate, acute, to 8 x 2.5 mm, fugaceous. 
Leaves coriaceous, cream lepidote below, otherwise drying chocolate-brown; blade broadly 
elliptic or ovate (young trees), 5-9 x 3-4.5 cm, base obtuse, margin revolute, apex with 
narrow acumen to 0.5 cm long; lateral veins 14-17 pairs, dense, prominent below; 
intercostal venation scalariform, sinuate; petiole 0.7—0.9 cm long, stout. Inflorescences 
terminal or axillary; rachis terete or slightly compressed, to 8 cm long, singly or doubly 
irregularly branched, branchlets somewhat zig-zag, bearing to 8 flowers; bracteoles 
suborbicular, obtuse, to 6 x 5 mm, caducous. Flowers: buds subglobose, to 4.5 x 3.5 mm; 
corolla dark crimson; stamens 15, connectival appendage c. 3x the length of anther; ovary 
and stylopodium ovoid-conical, style filiform, glabrous, as long as ovary. Fruits subsessile; 
calyx puberulent, calyx lobes unequal, 3 longer lobes to 6.5 x 1.5 cm, tapering to 2.5 mm 
above the saccate base, 2 shorter ones linear-lobed, to 2 x 0.15 cm, similar at base. Nuts 
ovoid, to 1.5 x 1 cm, subacute, 


Vernacular name. Sarawak—meranti raya (preferred name). 


Distribution. Endemic in Borneo. In Sarawak known from Kuching, Lawas, Miri, 
Samarahan, and Simunjan districts (e.g., 8 6525, S 16753 and SFN 10246). 


Ecology. Very local and rare or scattered in mixed dipterocarp forest on deep yellow sands, 
at altitudes below 400 m. Well represented in Lambir NP; elsewhere critically endangered. 


44. Shorea foraminifera P.S.Ashton 
(Latin, foramen = opening, ferre = to bear; the prominent pore-like leaf domatia) 


(sect. Mutica, subsect. Mutica, red meranti) 


Gard. Bull. Sing. 22 (1967) 295, op. cit. (1968) 108, op. cit. (1982) 538; Anderson op. cit. (1980) 126; 
Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. (1996) 143. Type: Sabli S 1916, Borneo, Brunei, 
Andulau FR (holotype K; isotype KEP). 


Emergent tree, to 50 m tall, to 1.2 m diameter; bole straight, cylindrical; buttresses to 1 m 
tall, stout. Bark pinkish brown, prominently v-section fissured; inner bark pinkish brown; 
heartwood deep pink. Young parts, leaf and stipules excepted, fugaceous puberulent; calyx 
sparsely puberulent towards base; nut persistently sericeous, known parts otherwise 
glabrous. Twigs at first slightly compressed, 1-2 mm diameter apically. Leaf buds ovoid, 
compressed, subacute, to 8 x 5 mm. Stipules oblong to elliptic, obtuse, to 10 x 5 mm, 
caducous. Leaves coriaceous, drying warm brown below, greyish brown above; blade 
broadly ovate, 6-9 x 4-7 cm, base cordate to obtuse, apex with somewhat falcate acumen 
to 0.5 cm long; midrib obscure and slightly sunken above, prominent, terete, below; lateral 
veins 8-9 pairs, prominent below, arched, with prominent pustular porous domatia; 
intercostal venation very slender, scalariform, hardly raised; petiole 1-1.5 cm long. 
Inflorescences and flowers unknown. Fruits: pedicels c. 1 mm long; calyx lobes 
puberulent towards base, unequal, 3 longer lobes to 7 x 1.2 cm, tapering to c. 4 mm above 
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the saccate base, 2 shorter ones lorate-lobed, to 4.5 x 0.4 cm, similar at base. Nuts ovoid, to 
1.5 x 1 cm, shortly apiculate. 


Vernacular name. Sarawak—meranti lubang hidung (preferred name). 


Distribution. Endemic in Borneo. Rare, known definitely from Brunei (e.g., BRUN 243, 
FMS 28659, FMS 28675, S 1916, and SAN 17531). Fallen leaves observed at Similajau FR, 
Bintulu district and Ulu Arip, Mukah district in Sarawak. 


Ecology. Occasional, in small groups on periodically flooded sandy alluvium, including 
shallow peat, at low altitude. Critically endangered. 


45. Shorea foxworthyi Symington 
(F.W. Foxworthy, 1877-1950, first research officer at the Forest Research Institute, 
Kepong, Malaysia) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. S. S. 8 (1935) 272, op. cit. (1943) 14; Keith op. cit. 44; Meijer & Wood op. cit. 169; 
Burgess op. cit. 202; Ashton op. cit. (1968) 70, op. cit. (1982) 453; Anderson op. cit. (1980) 119; 
PROSEA op. cit. 428; Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. (1998) 179. Type: 
Foxworthy KEP 9507, Peninsular Malaysia, Pahang, Baloh FR (holotype KEP). 


Large emergent tree, to 60 m tall, to 1.2 m diameter, with dense irregularly hemispherical 
crown; bole straight, cylindrical; buttresses to 3 m tall, slender, spreading. Bark greyish 
fawn, becoming irregularly cracked then shallowly flaked, and eventually shaggy leaving 
scroll-marked surfaces below. Twig, inflorescence, leaf bud, parts of perianth exposed in 
bud, stipule outside, and petiole densely shortly evenly golden-tawny velutinous; leaf 
venation below, and inside of stipules and bracteoles sparsely so, caducous on venation. 
Twigs somewhat compressed, c. 2 x 3 mm apically. Leaf buds ellipsoid, obtuse, to 3 x 2 
mm. Stipules narrowly elliptic to falcate, subacute, to 15 x 4 mm, caducous. Leaves 
coriaceous, drying tawny-brown below; blade somewhat bullate in between lateral veins, 
elliptic, 8-13 x 3—6.5 cm, base broadly cuneate, subequal, apex with broad acumen to 1 cm 
long; midrib evident but somewhat sunken above, prominent below; lateral veins 10-14 
pairs, ascending, arched, prominent below; intercostal venation slender, densely 
scalariform; petiole 1.1-2 cm, drying rugose, velutinous. Inflorescences terminal or 
axillary; rachis to 5 cm long, singly branched, branchlets bearing to 3 secund flowers; 
bracteoles not seen. Flowers: buds to 10 x 3 mm; petals cream with a pink base; stamens 
32-41, filaments densely setose, anther with sparsely setose distal margin, connectival 
appendage densely setose, hardly exceeding anther; ovary ovoid, stylopodium conical, 
glabrous, filiform, as long as ovary. Fruits: calyx lobes unequal, 3 longer lobes to 10 x 2.5 
cm, tapering to 7 mm above the saccate base, 2 shorter ones linear-lobed, to 8 x 1 cm, 
similar at base. Nuts ovoid, to 2.5 x 1.4 cm, with prominent tapering style remnant to 6 mm 
long. 


Vernacular names. Sabah—selangan batu bersisik (preferred name). Sarawak—selangan 
batu bukit (Malay). 


Distribution. Sumatra, extreme SE Peninsular Thailand, Peninsular Malaysia, and Borneo. 
In Sabah known from Lahad Datu, Sandakan, Sipitang, and Tawau districts (e.g., SAN 
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15183, SAN 19686 and SAN 36224); and in Sarawak from Bintulu, Kapit, Lawas, Marudi, 
Miri, and Simunjan districts (e.g., S 4640, S 15149, S 18380, S 19577, and S 29622). Also 
occurring in Brunei (e.g., BRUN 676) and Kalimantan (e.g., Wilkie 94306). 


Ecology. Uncommon in mixed dipterocarp forest on yellow clay and sandy clays soils, at 
altitudes to 700 m. Occurring in Lambir NP; elsewhere endangered owing to the loss of its 
natural habitat. 


46. Shorea geniculata Symington ex P.S.Ashton 


(Latin, geniculatus = kneed; the petiole) 
(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. Sing. 19 (1962) 291, op. cit. (1964) 133, op. cit. (1968) 71, op. cit. (1982) 451; Anderson 
op. cit. (1980) 119; PROSEA op. cit. 429; Coode et al. (eds.) op. cit. 77; Newman et al. op. cit. (1998) 
180. Type: Ashton BRUN 3264, Borneo, Brunei, Andulau FR (holotype K; isotypes KEP, L). 


Large emergent tree, to 50 m tall, to 1.8 m diameter; crown irregularly hemispherical, pale 
from below; bole straight, cylindrical; buttresses stout. Bark dark yellowish brown, 
vertically cracked and irregularly flaked, sometimes becoming shaggy. Inflorescence, 
bracteoles, parts of perianth exposed in bud, ovary, stylopodium, and fruit densely 
persistently greyish-buff puberulent; vegetative parts glabrous. Twigs stout, terete, much- 
branched, c. 3 mm diameter apically, with swollen nodes. Leaf buds linear-falcate, 4—7 x I- 
1.5 mm. Stipules narrowly oblong, acute, to 10 x 3 mm, caducous. Leaves coriaceous, 
drying cream lepidote below with black venation; blade broadly ovate to suborbicular, 11- 
17 x 7-13 cm, base obtuse to subcordate, apex with short acumen to 0.8 cm long; midrib 
stout, terete, slightly elevated above, more so below as also lateral veins; lateral veins 9-11 
pairs, slender, distant, arched; intercostal venation densely scalariform, sinuate, slender; 
petiole 4-6 cm long, geniculate. Inflorescences terminal or axillary; rachis terete, to 12 cm 
long, singly branched, branchlets bearing to 4 flowers; bracteoles oblong, to 4 mm long, 
fugaceous. Flowers: buds to 20 x 4 mm; petals cream; stamens c. 55, filament and anther 
glabrous, connectival appendage somewhat shorter than anther, stout, setose; ovary and 
stylopodium broadly ovoid, tapering abruptly, style short, glabrous. Fruits: calyx lobes 
subequal, short, incrassate, deltoid, c. 1.5 x 1.5 cm, appressed to nut. Nuts globose, very 
large, to 5 cm diameter, shortly mucronate. 


Vernacular name. Sarawak—upun penyau (Malay, preferred name). 

Distribution. Endemic in Borneo. Recorded in W Sarawak from Bau, Kuching, Miri, and 
Samarahan districts (e.g., S 2/420). Also occurring in Brunei (e.g., BRUN 3060, BRUN 
3264, S 1929, and SAN 17470). 

Ecology. Extremely local, but there frequent, in mixed dipterocarp forest on deep yellow 


sands on low hills, at altitudes to 300 m. Occurring in Lambir NP; elsewhere critically 
endangered owing to land conversion and logging. 


47. Shorea gibbosa Brandis 


(Latin, gibbosus = pouched; the staminal filament) 
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(sect. Richetioides, subsect. Richetioides, yellow meranti) 


J. Linn. Soc. Bot. 31 (1895) 99; Symington op. cit. (1933) 143, op. cit. (1943) 51; Masamune op. cit. 
493; Keith op. cit. 17, 23; Browne op. cit. 162; Meijer & Wood op. cit. 71; Burgess op. cit. 217; 
Ashton op. cit. (1968) 83, op. cit. (1982) 482; Anderson op. cit. (1980) 122; PROSEA op. cit. 418; 
Kessler & Sidiyasa op. cit. 103; Coode et al. (eds.) op. cit. 78; Newman et al. op. cit. (1996) 146. 
Type: Ridley 6079, Singapore (holotype K). Synonym: Hopea grisea Brandis op. cit. 63. 


Vast emergent tree, to 70 m tall, to 2 m diameter; bole tall, cylindrical; crown vast, 
cauliflower-shaped, somewhat diffuse; buttresses to 5 m tall, spreading, stout. Bark pale 
tawny, becoming cracked and peeling in thin small oblong flakes, leaving a scroll-marked 
surface. Twig, inflorescence, leaf bud, parts of perianth exposed in bud, stipules, bracteole, 
ovary, nut, and petiole persistently shortly evenly pale buff to rufous puberulent; leaf 
venation and fruit calyx sparsely so, glabrescent. Twigs c. 1 mm diameter apically, slender, 
terete, much-branched, pale greyish brown, striated. Leaf buds minute. Stipules narrowly 
elliptic, to 3 x 1 mm, acute, fugaceous. Leaves chartaceous, undulate, pink when opening, 
drying dark tawny-brown and wrinkling; blade ovate, 5-13 x 2-5 cm, base broadly cuneate 
to obtuse, apex with tapering acumen to 1.5 cm long; midrib evident but somewhat furrowed 
above, prominent below; lateral veins 7-9 pairs, slender but distinctly raised below, arched; 
intercostal venation subreticulate, slightly elevated below; petiole 0.8—1.2(—1.6) cm long, 
slender. Inflorescences terminal or axillary; rachis terete, to 10 cm long, singly branched, 
branchlets bearing to 6 flowers; bracteoles oblong, obtuse, to 2 x 1 mm, fugaceous. 
Flowers: buds to 5 x 3 mm; petals cream with pink base; stamens 15, connectival 
appendage somewhat longer than anther, glabrous; ovary ovoid, style columnar, pubescent 
in basal half. Fruits: pedicels to 2 mm long, slender; sepals unequal, 3 longer lobes to 9 x 
2 cm, tapering to 4 mm above the narrow tuberculate saccate base, 2 shorter ones to 6 x 
0.5 cm, otherwise similar. Nuts narrowly ellipsoid, acute, to 1.8 x 1.2 cm. 


Vernacular names. Sabah—seraya kuning gajah (preferred name). Sarawak—lun gajah 
(preferred name). 


Distribution. SE Sumatra, Peninsular Malaysia, Singapore, and Borneo. In Sabah 
widespread and recorded from Beaufort, Keningau, Kinabatangan, Kota Belud, Kota 
Kinabalu, Labuk Sugut, Lahad Datu, Pensiangan, Ranau, Sandakan, Tambunan, Tawau, and 
Tenom districts (e.g., SAN 9273, SAN 15452, SAN 16906, SAN 17004, and SAN 100174) 
and in Sarawak from Bau, Belaga, Kapit, Kuching, Lundu, Marudi, Miri, and Tatau districts 
(e.g., S 7971, S 15357, S 22090, S 43602, and S 43368). Also occurring in Brunei (BRUN 
3128 and FMS 35461) and C, E and SE Kalimantan (e.g., bb. 13877, bb. 31384, Endert 
5256, Kostermans 5261, and Kostermans 13247). 


Ecology. Local dense populations occur in mixed dipterocarp forest on deep well-structured 
clay loams, particularly on low hills and undulating land over intermediate and igneous 
rocks but rare, scattered, on the prevailing sedimentaries, at altitudes to 1000 m. Recorded 
from Kubah and Mulu NPs; elsewhere endangered. 


Notes. This variable species which can be confused with S. mujongensis which differs in its 
glabrous leaf and twigs, and S. polyandra in which the leaf dries purplish brown with darker 
venation below, and in which the inner bark is distinctly albeit faintly laminated. 


48. Shorea gratissima (Wall. ex Kurz) Dyer 
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(Latin, gratus = pleasing; very pleasing) 
(sect. Anthoshorea, white meranti) 


Fl. Brit. Ind. 1 1874) 307; Symington op. cit. (1943) 36; Meijer & Wood op. cit. 54; Burgess op. cit. 
159; Ashton op. cit. (1982) 487; PROSEA op. cit. 411; Newman et al. op. cit. (1996) 147. Basionym: 
Hopea gratissima Wall., Cat. (1828) 960, nom. nud.; H. gratissima Wall. ex Kurz, J. As. Soc. Beng. 
42, 2 (1873) 61. Type: Wallich s.n., Singapore (holotype K). 


Magnificent tree, to 60 m tall, to 2 m diameter; bole straight or frequently twisted; crown 
large, hemispherical with a few large twisted branches; buttresses to 2 m tall, stout. Bark 
surface pale greyish fawn, shallowly vertically cracked and thinly oblong flaked; inner bark 
laminated orange-brown and yellow. Exposed young parts evenly pale fulvous puberulent, 
glabrescent except on stipules. Twigs c. 1.5 x 1 mm apically, at first somewhat compressed. 
Leaf buds ovoid, subacute, to 2 x 1 mm. Stipules lanceolate, acute, to 10 x 3 mm, caducous. 
Leaves thinly coriaceous, drying pale tawny with paler venation; blade ovate to elliptic, 4— 
10 x 1,5-4.5 cm, base cuneate, margin undulate, apex acute or acuminate with slender 
acumen to I cm long; midrib obscure and sunken above, slender and acute below; lateral 
veins 12-14 pairs, slender, arched, hardly raised below; intercostal venation 
subscalariform, obscure; petiole 0.8-1.5 cm long, slender. Inflorescences terminal or 
axillary; rachis to 10 cm long, singly (if axillary) or doubly branched, branchlets bearing to 
8 flowers; bracteoles to 2 mm long, linear, fugaceous. Flowers: buds to 5 x 3 mm; stamens 
25, anthers oblong, tapering, connectival appendage c. 3x the length of anther, villous in the 
distal half; ovary narrowly ovoid, without stylopodium, style c. 12x as long as ovary. 
Fruits: pedicels c. 1.5 mm long; calyx lobes unequal, 3 longer lobes lorate-spatulate, to 7 x 
1.3 cm, tapering to c. 6 mm above the saccate base, 2 shorter ones to 5.5 x 0.6 cm, 
otherwise similar. Nuts ovoid, apiculate, to 1.5 x 0.8 cm. 


Vernacular name. Sabah—melapi laut (preferred name). 


Distribution. Myanmar, Peninsular Thailand, Sumatra, Peninsular Malaysia, Singapore, 
and Borneo. In Borneo known in Sabah from Kudat, Lahad Datu and Tawau districts (e.g., 
SAN 15453, SAN 16408, SAN 20162, SAN 31644, and SAN A 4345). Also occurring in 
Kalimantan (pers. obs.). 


Ecology. Locally abundant in mixed dipterocarp forest on dry hills near the coast, at 
altitudes to 500 m. Endangered. 


49. Shorea guiso (Blanco) Blume 


(from a Philippino name) 
(sect. Shorea, subsect. Shorea, selangan batu) 


Mus. Bot. Lugd.-Bat. 2 (1852) 343; Merrill, Sp. Blancoan. (1918) 270, PEB (1929) 203; Symington 
op. cit. (1935) 266; Masamune op. cit. 494; Keith op. cit. 34; Browne op. cit. 153; Meijer & Wood op. 
cit. 171; Burgess op. cit. 173; Ashton op. cit. (1968) 71, op. cit. (1982) 447; Anderson op. cit. (1980) 
119; PROSEA op. cit. 429; Newman et al. op. cit. (1998) 181. Basionym: Mocanera guiso Blanco, FI. 
Filip. ed. 1 (1837) 449. Neotype (designated here): Merrill Sp. Blancoan. 407 (= US 904091), the 
Philippines, Luzon, Bataan province, Limay (K, US). Synonyms: Euphoria malaanonan Blanco op. 
cit. (1837) 286; Dipterocarpus guiso (Blanco) Blanco, FI. Filip. ed. 2 (1845) 313; Anisoptera guiso 
(Blanco) A.DC., op. cit. 616; Shorea pierrei Hance, J. Bot. 16 (1878) 302; S. vulgaris Pierre ex 
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Lanessan, PI. Util. Colon. Fr. (1886) 301; S. vidaliana Brandis op. cit. 83; Isoptera burckii Boerl. op. 
cit. 111; S. obtusa Wall. var. kohchangensis F.Heim, Bot. Tidsskr. (1902) 263; S. robusta Gaertn,f. 
var. schmidtii F.Heim op. cit. (1902) 263; S. longipetala Foxw. op. cit. (1932) 174. 


Large emergent tree, to 60 m tall, to 1.6 m diameter, with dense cauliflower-shaped crown; 
bole straight, cylindrical; buttresses to 3 m tall, long, thin, prominently concave. Bark 
greyish tawny, becoming vertically shallowly cracked and narrowly oblong flaky; inner 
bark rich pink, finely textured. Sapwood straw-yellow merging to dark reddish brown 
heartwood, moderately hard. Young parts at first greyish buff puberulent, early caducous 
except on inflorescence, parts of perianth exposed in bud, ovary and nut; becoming sparsely 
so as parts expand except on inflorescence and nut. Twigs slender, c. 1 mm diameter 
apically. Leaf buds compressed, ovate-falcate, to 5 x 3 mm. Stipules oblong, subacute, to 7 
x 5 mm, caducous. Leaves thinly coriaceous, drying undulate, purplish above, pale 
chocolate-brown below with blackish veins and midrib; blade oblong-lanceolate, 5-14 x 
2.5-6 cm, base obtuse to broadly cuneate, apex with broad, prominent acumen to 1 cm 
long; midrib slender but prominent below, evident but somewhat furrowed above; lateral 
veins (11-)15—19 pairs, slender but prominent below, dense; intercostal venation densely 
scalariform, more or less obscure; petiole slender, somewhat geniculate, 1—-1.8 cm long. 
Inflorescences slender, lax, pendent; rachis to 10 cm long, branchlets bearing to 5 flowers; 
bracteoles minute, linear, fugaceous. Flowers: buds slender, to 1 cm long; petals bright 
yellow, red towards base within; stamens 20-28, anthers glabrous, connectival appendage 
c. x the length of anther, with 1-4(—8) long terminal bristles; ovary ovoid-conical, without 
stylopodium, style columnar, c. x as long as ovary. Fruits: calyx lobes unequal, 3 longer 
lobes to 5.5 x 1 cm, tapering to 3 mm broad above the saccate base, 3 shorter ones linear- 
lobed, to 3 cm long, similar at base. Nuts ovoid, apiculate, small, to 0.8 x 0.5 cm, hidden 
within calyx lobes. 


Vernacular name. Sabah and Sarawak—selangan batu merah (preferred name). 


Distribution. Cochin-China, Thailand, Sumatra, Peninsular Malaysia, Borneo, and the 
Philippines. In Sabah locally abundant on the coastal hills in Kinabatangan, Kudat, Lahad 
Datu, Sandakan, Semporna, and Tawau districts (e.g., SAN 5230, SAN 16409, SAN 29721, 
SAN 38959, SAN 39221, and SAN 62396) and in Sarawak rare on limestone slopes in Bau, 
Kapit and Miri districts (e.g., S 27265, S 24692, S 24694, and S 41542). Also occurring in E 
Kalimantan (e.g., Kostermans 5889, Kostermans 13324 and Kostermans 13470). 


Ecology. In mixed dipterocarp forest on dry sites, at altitudes to 300 m; locally common 
along the east coast of Sabah, as also in the weakly seasonal tropics throughout its range. 
Vulnerable. 


50. Shorea havilandii Brandis 
(G.D. Haviland, 1857-1901, first Sarawak Medical Officer, plant and insect collector) 


(sect. Shorea, subsect. Shorea, selangan batu) 


J. Linn. Soc. Bot. 31 (1895) 82; Merrill op. cit. (1921) 405; Masamune op. cit. 494; Browne op. cit. 
168; Ashton op. cit. (1964) 136, op. cit. (1968) 72, op. cit. (1982) 448; Meijer & Wood op. cit. 173; 
Burgess op. cit. 202; Anderson op. cit. (1980) 119; PROSEA op. cit. 430; Coode et al. (eds.) op. cit. 
78; Newman et al. op. cit. (1998) 182. Type: Haviland 2395/1899, Borneo, Sarawak, near Kuching 
(holotype K; isotype L). Synonym: Hopea ovalifolia Boerl. op. cit. 102. 
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Main canopy tree, to 40 m tall, to 50 cm diameter, with narrow dense crown; bole more or 
less fluted and twisted; buttresses to 0.7 m tall, small, slender. Bark yellowish brown, 
becoming thinly flaky eventually cracked and oblong flaky. Twig, petiole, midrib above, 
leaf bud, stipule, inflorescence, bracteoles, parts of perianth exposed in bud, ovary, and nut 
more or less persistently greyish tawny puberulent. Twigs terete, slender, c. 1 mm diameter 
apically. Leaf buds ovoid, obtuse, c. 2 x 1.5 mm. Stipules oblong, subacute, c. 6 x 2.5 mm, 
fugaceous. Leaves thinly coriaceous, drying pale chocolate-brown below, mauve-brown 
above, curling; blade ovate-elliptic, 8-16 x 2.5—6 cm, base obtuse to broadly cuneate, apex 
with narrow acumen to 0.7 cm long; midrib slender but prominent below, evident but 
grooved above; lateral veins 9-12 pairs, dense, slender but prominent below, with small 
axillary pubescent domatia; intercostal venation slender, densely scalariform; petiole 0.8— 
1.2 cm long. Inflorescences terminal or axillary; rachis straight, terete or slightly 
compressed, to 12 cm long, singly branched, branchlets bearing to 7 flowers; bracteoles 
elliptic, subacute, to 4 mm long, fugaceous. Flowers: buds to 8 x 2.5 mm; petals cream, 
pink at base; stamens 30-50, filaments and anthers glabrous, connectival appendage short, 
with single terminal bristle; ovary broadly ovoid, without stylopodium, style c. /2x the length 
of ovary. Fruits: calyx lobes subequal, ovate, thin, narrowly acuminate, saccate, to 1 x 0.8 
cm. Nuts globose, to 1.5 x 1 cm, obtuse but for 2 mm style remnant. 


Vernacular name. Sabah and Sarawak—selangan batu pinang (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan and Tawau 
districts (e.g., SAN 16451, SAN 19490, SAN 23135, and SAN 26589) and in Sarawak from 
Bintulu, Kuching, Lawas, Lundu, Marudi, and Miri districts (e.g., S 1517, S 4428, S 9620, S 
27555, and S 46595). Also occurring in Brunei (e.g., BRUN 3007 and BRUN 5562) 
wherever its habitat exists. 


Ecology. Locally frequent, in kerangas on white sand podsols, on poorly drained white and 
yellow sandy alluvium, also on organic soil over limestone, at altitudes to 400 m. Occurring 
in Bako, Lambir and Mulu NPs; elsewhere vulnerable owing to land conversion. 


51. Shorea hemsleyana (King) King ex Foxw. 
(W.P. Hemsley, 1843-1924, botanist at Kew) 


(sect. Mutica, subsect. Mutica, selangan batu) 


Malay. For. Rec. 10 (1932) 167, p.p.; Symington op. cit. (1933) 129; Ashton op. cit. (1967) 293, op. 
cit. (1982) 536. Basionym: Balanocarpus hemsleyanus King, J. As. Soc. Beng. 62, 2 (1893) 134. 
Lectotype (designated here): King’s Collector (Kunstler) 6670, Peninsular Malaysia, Perak, Larut 
(hololectotype K). Synonym: Pachychlamys hemsleyanus (King) Ridl., op. cit. (1922) 234. 


Notes. Two subspecies, viz. subsp. hemsleyana and subsp. grandiflora, are recognised. The 
former occurs in Peninsular Thailand, Sumatra and Peninsular Malaysia and the latter is 


confined to Sarawak and W Kalimantan in Borneo. 


subsp. grandiflora (Brandis) P.S.Ashton 
(Latin, grandis = large, flora = flower; large-flowered) 


Gard. Bull. Sing. 22 (1967) 293, op. cit. (1968) 109, op. cit. (1982) 536; Browne op. cit. 147; 
Anderson op. cit. (1980) 126; PROSEA op. cit. 395; Newman et al. op. cit. (1996) 147. Basionym: 


266 


DIPTEROCARPACEAE (ASHTON) 


Shorea grandiflora Brandis op. cit. 93. Type: Haviland 2121, Borneo, Sarawak, near Kuching 
(holotype K). 


Main canopy or subcanopy tree, to 20 m tall, to 40 cm diameter, with dense hemispherical 
crown; bole cylindrical; buttresses low, rounded. Bark pink and grey-mottled, becoming 
shallowly densely v-section fissured; inner bark yellowish brown, faintly laminated; 
heartwood pink. Twig, inflorescence, leaf bud, parts of perianth exposed in bud, stipule and 
bracteole outside, petiole, and leaf venation below densely persistently more or less 
yellowish brown to fulvous scabrid-tomentose; fruit calyx lobes, ovary and nut, stipule and 
bracteole inside, and midrib above evenly so. Twigs terete, stout, 2-4 mm diameter 
apically. Leaf buds lanceolate, subacute, to 6 x 3 mm. Stipules /anceolate, subacute, to 16 
x 5 mm, not at first caducous. Leaves coriaceous, drying pale mauve-brown above, rufous 
scabrid below; blade oblong, 10-23 x 4-11 cm; midrib and venation prominent below, 
somewhat furrowed above; lateral veins 14-17 pairs; intercostal venation remotely 
scalariform; petiole short, stout, 0.6—1.2 cm long. Inflorescences axillary; rachis terete, to 4 
cm long, singly branched, flowers crowded on short branchlets; bracteole elliptic, obtuse, to 
3 mm. Flowers: buds large, to 18 x 6 mm; petals dark red within, pink outside; stamens 15, 
connectival appendage becoming reflexed; ovary ovoid, stvlopodium short, pubescent, style 
as long as ovary, glabrous. Fruits subsessile; calyx lobes subequal, 3 longer lobes as short 
as ripe nut, lanceolate, acute, chartaceous, to 2.5 x 1.8 cm, with thickened and saccate 
base, 2 shorter ones ovate, to 2 x 1.8 cm, otherwise similar. Nuts ovoid, to 7 x 3 cm, 
shortly apiculate. 


Distribution. Endemic in Borneo; recorded from Kapit, Kuching and Lundu districts in 
Sarawak (e.g., S 584, S 18860, S 35964, and S 35966) and Lower Kapuas, in W Kalimantan. 


Ecology. Rare, in mixed dipterocarp forest on yellow leached sandy clay soils, and on 
shallow peat, at altitudes to 600 m. Recorded from Kubah NP; elsewhere endangered. 


52. Shorea hopeifolia (F.Heim) Symington 
(Latin, Hopea-like, folia = leaf) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 7 (1933) 150, Gard. Bull. S. S. 8 (1934) 36, op. cit. (1943) 52; Masamune op. cit. 
494; Browne op. cit. 163; Meijer & Wood op. cit. 73; Burgess op. cit. 217; Ashton op. cit. (1968) 84, 
op. cit. (1978) 43, op. cit. (1982) 482; Anderson op. cit. (1980) 122; PROSEA op. cit. 419; Coode et 
al. (eds.) op. cit. 78; Newman et al. op. cit. (1996) 148. Basionym: Cotylelobium hopeifolium F. Heim 
op. cit. (1891) 971. Type: Beccari PB 2491, Borneo, Sarawak, Matang (holotype P). Synonyms: 
Shorea ridleyana King op. cit. 115, p.p.; Hopea heimiana Brandis op. cit. 63, Merrill op. cit. (1921) 
402; H. albescens Ridl., J. Str. Br. Roy. As. Soc. 73 (1916)142; S. kalunti Merr., Philip J. Sci. 26 
(1925) 475; H. hopeifolia (F.Heim) Slooten, Bull. Jard. Bot. Buitenz. 3, 10 (1929) 396. 


Vast and elegant emergent tree, to 65 m tall, to 2 m diameter, with large diffuse cauliflower- 
shaped crown; bole majestic, columnar; buttresses massive to 4 m tall, spreading, stout. 
Bark tawny brown, shallowly vertically cracked and thinly oblong flaky; dammar 
coxcombs few, small, blackish. Vegetative parts glabrous; inflorescence, bracteole outside, 
parts of perianth exposed in bud, ovary, base of style and nut persistently pale buff woolly- 
puberulent; fruit calyx glabrescent except at base. Twigs slender, much-branched, terete, 
minutely rugulose, c. 1 mm diameter apically. Leaf buds ovoid, acute, minute, c. 1 x 1 mm. 
Stipules lanceolate, acute, to 5 x 2 mm, fugaceous. Leaves somewhat chartaceous and 
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undulate, drying dark tawny-brown with the midrib distinctly dark red below; blade ovate, 
3.5-8 x 2-4 cm, base broadly cuneate, apex with prominent acumen to I cm long; midrib 
flat above, prominent below, usually with prominent pore-like domatia either side at base; 
lateral veins 9-11 pairs, with distinct shorter intermediates, slender, hardly raised below, 
arched; intercostal venation reticulate, evident; petiole slender, geniculate, 0.8—1 cm long. 
Inflorescences terminal or axillary; rachis terete, to 5 cm long, singly branched, branchlets 
bearing to 9 flowers; bracteoles elliptic, obtuse, to 2 x 2 mm. Flowers: buds to 5 x 2 mm; 
petals pale yellow; stamens 15, connectival appendage slightly shorter than anther; ovary 
ovoid, without stylopodium, style columnar. Fruits: pedicels to 3 mm long; calyx lobes 
unequal, 3 longer lobes to 7 x 1.5 cm, tapering to 4 mm above the saccate tuberculate base, 
2 shorter ones to 4 x 0.7 cm, otherwise similar. Nuts ellipsoid, to 2.7 x 1.2 cm, shortly 
apiculate. 


Vernacular names. Sabah—seraya kuning jantan (preferred name). Sarawak—lun siput 
Jjantan (preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Borneo, and the Philippines (Mindanao). In 
Sabah, recorded from Beaufort, Tambunan, Tawau, and Tenom districts (e.g., SAN 15104, 
SAN 17161, SAN 19492, SAN 32051, and SAN A 4313) and in Sarawak from Bintulu, 
Kuching, Lundu, Miri and Tatau districts (e.g., S 9603, S 20285, S 25041, S 32446, and S 
53414). Also occurring in Brunei (BRUN 2529 and FMS 30383) and C Kalimantan (e.g., 
Argent et al. 9461, bb. 24181 and Jarvie & Ruskandi 5771). 


Ecology. As S. gibbosa and often occurring with it, but less common; occasionally to 1200 
m altitude. Recorded from Lambir NP; elsewhere endangered. 


Notes. Easily confused with S. multiflora but the midrib here dries dark red below, while the 
tree becomes vastly taller. 


53. Shorea hypoleuca Meijer 


(Greek, hypo- = underneath, /eucos = white; the leaf undersurface) 
(sect. Shorea, subsect. Shorea, selangan batu) 


Act. Bot. Neerl. 12 (1963) 329; Meijer & Wood op. cit. 174; Burgess op. cit. 202; Ashton op. cit. 
(1968) 72, op. cit. (1982) 459; Anderson op. cit. (1980) 119; Newman et al. op. cit. (1998) 183. 
Lectotype (designated here): G.H.S. Wood SAN 16048, Borneo, Sabah, Sandakan district, Sepilok FR 
(hololectotype K). 


Large emergent tree, to 60 m tall, to 1.8 m diameter; bole tall, cylindrical; crown 
hemispherical, pale from below; buttresses low, thin. Bark fawn-brown, irregularly flaky. 
Midrib above, leaf bud, inflorescence, parts of perianth exposed in bud, ovary, nut, stipule, 
and bracteole shortly evenly persistently ochreous puberulent; fruit calyx glabrescent except 
towards base; mature tree twig, midrib above, petiole, and leaf blade below yellowish 
cream lepidote. Twigs ribbed at first, becoming terete, 1.5—-2 mm diameter apically. Leaf 
buds ovoid, obtuse, to 3 x 2 mm. Stipules oblong-ovate, to 7 x 4 mm, subacute, fugaceous. 
Leaves coriaceous, drying tawny-brown above, pale yellow lepidote below; blade ovate to 
narrowly elliptic, 8.5—17 x 3.5-8 cm, base cuneate to obtuse, margin more or less undulate 
distally, apex with slender acumen to 1.5 cm long; midrib and lateral veins evident but 
furrowed above, prominent below; lateral veins 11-16 pairs, ascending, with small 
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glabrous axillary domatia; intercostal venation scalariform, unraised; petiole 1-1.6 cm 
long. Inflorescences terminal or axillary; rachis ribbed, to 14 cm long, singly branched, 
branchlets bearing to 5 flowers; bracteoles small, fugaceous. Flowers: buds to 10 x 2 mm; 
petals pale yellow; stamens c. 33, filaments and anthers glabrous, connectival appendage as 
long as anther, setose with the apical bristles longer; ovary and stylopodium pyriform, style 
short, glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 8.5 x 1.7 cm, tapering to c. 3 
mm above the saccate base, 2 shorter ones to 6 x 0.4 cm, similar at base. Nuts ovoid, to 1.5 
x 1 cm, with to 3 mm long tapering stylopodium. 


Vernacular name. Sabah and Sarawak—selangan batu kelabu (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Beaufort, Beluran, Kudat, Lahad 
Datu, Sandakan, and Tawau districts (e.g., FMS 35636, KEP 80505, SAN 36654, SAN 
37368, and SAN A 2/4) and in Sarawak from Lawas and Lundu districts (e.g., S 1751, S 
7967, S 10158, and S 10175). 


Ecology. In mixed dipterocarp forest on well-structured clay soils over sedimentary and 
basic to intermediate igneous rocks, and around the base of limestone hills, at altitudes to 
400 m; local but frequent where it occurs. Occurring in Sepilok FR; elsewhere vulnerable, 
possibly endangered, by forest conversion. 


54. Shorea iliasii P.S. Ashton 
(Ilias Paie, research assistant and sometime curator of the Kuching herbarium, avid and 
discriminating plant hunter) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 291, op. cit. (1968) 85, op. cit. (1982) 480; Anderson op. cit. (1980) 122; 
Newman et al. op. cit. (1996) 149. Type: Ilias S 15102, Borneo, Sarawak, Bintulu district, Ulu Segan 
FR (holotype K). 


Emergent tree, to 50 m tall, to 1 m diameter; crown dense, hemispherical; bole cylindrical, 
tall; buttresses to 2 m tall, stout. Bark fawn-brown, becoming irregularly flaky. Young parts 
greyish sericeous caducous except on inflorescence, parts of perianth exposed in bud, base 
of fruit calyx, ovary, and nut. Twigs slightly compressed at first, minutely striated, c. 2 mm 
diameter apically. Leaf buds conical, subacute, c. 2 x 2 mm. Stipules not seen. Leaves 
coriaceous, drying tawny-brown, darker above than below; blade oblong-ovate, 19-25 x 9- 
12 cm, base subequal, obtuse but shortly decurrent with petiole, margin narrowly revolute, 
apex with broad, short acumen to 0.8 cm long; midrib flat or slightly raised above, 
prominent below; lateral veins 12-14 pairs, prominent below, obscurely furrowed above, 
arched; intercostal venation remotely subscalariform; petiole 2.2-3 cm long, stout, 0.3—0.4 
cm diameter. Inflorescences terminal or axillary; rachis terete or compressed; bracteoles not 
seen. Flowers: buds to 4 x 2 mm; petals cream; stamens 15, connectival appendage c. 12x 
the length of anther; ovary narrowly ovoid, without stylopodium, style short, glabrous. 
Fruits: calyx lobes unequal, 3 longer lobes to 8 x 2.2 cm, tapering to c. 4 mm above the 
tuberculate saccate base, 2 shorter ones to 5.5 x 1.2 cm, otherwise similar. Nuts ovoid, to 1 
x 0.8 cm, acute. 
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Vernacular name. Sarawak—lun siput daun besar (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Belaga, Bintulu, Kapit, and 
Lubok Antu districts (e.g., S 14455, S 22041, S 29604, S 33551, and S 43608) and from Ulu 
Barito in C Kalimantan. 


Ecology. Locally frequent in mixed dipterocarp forest on yellow sandy clay soils on 
sedimentary rocks, on undulating land and hillsides, at altitudes to 400 m. Vulnerable owing 
to land conversion. 


55. Shorea inaequilateralis Symington 
(Latin, inaequalateralis = unequal-sided; the leaf base) 


(sect. Brachypterae, red selangan, red meranti) 


Gard. Bull. S. S. 8 (1935) 281; Masamune op. cit. 494; Browne op. cit. 153; Anderson op. cit. (1963) 
158, op. cit. (1980) 126; Ashton op. cit. (1964) 191, op. cit. (1968) 109, op. cit. (1982) 505; PROSEA 
op. cit. 395; Coode et al. (eds.) op. cit. 78; Newman et al. op. cit. (1996) 505. Lectotype (designated 
here): Zainal FMS 30351, Borneo, Brunei, Kuala Belait (hololectotype KEP). 


Noble emergent tree, to 45 m tall, to 1.2 m diameter, with large crown and pendent 
branches; bole often somewhat sinuate; buttresses to 2 m tall, stout, spreading. Bark 
becoming deeply densely v-section fissured and narrowly oblong flaky, reddish brown and 
grey-mottled; inner bark deep reddish brown, fibrous; heartwood hard, deep reddish brown. 
Young parts densely tawny pubescent, persistent on young twigs; leaf bud, outside of stipule, 
inflorescence, bracteole, parts of perianth exposed in bud, ovary, nut, petiole, and midrib 
above sparsely shortly so; appearing glabrescent on inside of stipule, leaf blade on both 
surfaces, and venation below. Twigs c. 2.5 x 1.5 mm apically, compressed at first, 
becoming terete, ribbed below the petiole insertion; stipule scars falcate, to 1.5 mm long. 
Leaf buds ovoid, acute, somewhat compressed, 3-6 x 1.5—-1.5 mm. Stipules not at first 
caducous, narrowly hastate, acute, to 20 x 5 mm. Leaves chartaceous, drying tawny- 
brown; blade ovate, 9-14 x 4.5—7.5 cm, base strongly unequal, subcordate, apex with 
prominent caudate acumen to 2 cm long; midrib evident, flat above, slender, terete but 
prominent below; lateral veins 11-13 pairs, slender, raised below, arched; intercostal 
venation scalariform, well-spaced; petiole stout, 0.5—0.8 cm long. Inflorescences terminal 
or axillary; rachis terete, pendent, to 7 cm long, branchlets bearing to 4 flowers; bracteoles 
narrowly deltoid, to 10 x 3 mm. Flowers: buds to 12 x 3 mm; petals red; stamens 15, 
connectival appendage c. 3x as long as anther; ovary ovoid, without distinct stylopodium, 
style c. 2x as long as ovary. Fruits: calyx lobes unequal, 3 longer lobes narrow, to 14 x 1.2 
cm, tapering to c. 5 mm above the saccate base, 2 shorter ones to 12 x 0.9 cm, similar at 
base. Nuts ovoid, to 1.8 x 1.4 cm, with to 6 mm slender filiform style remnant. 


Vernacular name. Sarawak—semayur (preferred name). 
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Distribution. Endemic in NW Borneo. Known in Sarawak from Marudi and Sibu districts 
(e.g., KEP 79319, S 1263 and S 11244) and in Brunei from Belait district (e.g., BRUN 990, 
FMS 30499, FMS 35705, and S 2229). 


Ecology. Very local, but there semi-gregarious, on the banks of peat swamp streams into the 
mixed peat swamp forest. Critically endangered. 


56. Shorea inappendiculata Burck 
(Latin, inappendiculatus = lacking an appendix; the short connectival appendage of the 
stamen) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Ann. Jard. Bot. Buitenz. 6 (1887) 206; Merrill op. cit. (1921) 405; Masamune op. cit. 494; Browne op. 
cit. 171; Meijer & Wood op. cit. 175; Burgess op. cit. 211; Ashton op. cit. (1968) 73, op. cit. (1982) 
455; Anderson op. cit. (1980) 120; PROSEA op. cit. 430; Coode et al. (eds.) op. cit. 455; Newman et 
al. op. cit. (1996) 455. Type: Beccari PB 3009, Borneo, Sarawak, Matang (holotype BO). 


Large emergent tree, to 60 m tall, to 1.5 m diameter; crown large, hemispherical; bole tall, 
cylindrical; buttresses to 3 m tall, thin, spreading. Bark greyish fawn, thinly irregularly 
flaky. Twigs, leaf buds, stipules, inflorescence, parts of perianth exposed in bud, and 
bracteole densely persistently rufous scabrid-pubescent; leaf venation below sparsely so 
(more dense on young trees), ovary and nut evenly so; blade below more or less densely 
silvery lepidote. Twigs 2-4 mm diameter apically, prominently ribbed and somewhat 
compressed at first, blackish with pale horizontal stipule scars. Leaf buds ovoid, conical, to 
6 x 4 mm. Stipules broadly lanceolate, to 10 x 4 mm. Leaves coriaceous, often billowed 
between lateral veins, drying purplish brown above, more or less grey to silvery lepidote 
below with black venation; blade oblong-elliptic, (7-)10-16 x (2-)3-8 cm, base more or 
less unequal, obtuse to cordate, apex shortly acuminate to obtuse; midrib and lateral veins 
prominent below, evident but furrowed above; lateral veins 13-24 pairs; intercostal 
venation densely scalariform, slightly elevated below; petiole stout, 1.5-—3 cm long. 
Inflorescences axillary; rachis ribbed when dry, to 10 cm long, singly branched, branchlet 
bearing to 7 flowers; bracteoles elliptic, obtuse, to 3 x 2 mm, fugaceous. Flowers: buds to 7 
x 3 mm; stamens 28-34, filaments and anthers setose distally, connectival appendage as 
long as or longer than outer anther, with a few terminal bristles; ovary and stylopodium 
ovoid, style short. Fruits: pedicels to 4 mm long, broadening into receptacle; calyx lobes 
unequal, 3 longer lobes to 13 x 3 cm, tapering to c. 8mm above the saccate base, 2 shorter 
ones lorate-lobed, to 10 x 0.9 cm, similar at base. Nuts ovoid, to 3.3 x 1.6 cm, prominently 
apiculate. 


Distribution. N Sumatra, Peninsular Malaysia (NW Johor) and Borneo. In Sabah known 
from Kinabatangan and Tawau districts (e.g., SAN 16454, SAN 17833 and SAN 23270) and 
in Sarawak from Bintulu, Kapit, Lundu, Miri, Samarahan, and Tatau districts (e.g., S 294, S 
10060, S 15527, S 15885, and S 41128). Also occurring in Brunei (e.g., BRUN 3080) and E 
Kalimantan. 


Ecology. Scattered in mixed dipterocarp forest on well-structured clay soils, mostly in the 


coastal hills, at altitudes to 400 m; apparently generally rare, as single individuals with little 
regeneration. Recorded from Kubah and Lambir NPs; elsewhere endangered. 
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Fig. 24. Shorea isoptera. A, flowering leafy twig; B, part of inflorescence; C, flower bud; D, 
adaxial view of outer sepal; E, adaxial view of inner sepal; F, abaxial view of petal; G, adaxial 
view of petal; H, longitudinal section of Mower bud; I, flower bud with two sepals, petals and 
stamens removed; J, adaxial view of stamens; K, abaxial vicw of stamens; L, fruit; M, 
longitudinal section of fruit, (A-K from § 7978, L-M from SAN 39018.) 
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57. Shorea induplicata Slooten 
(Latin, induplicatus = sharply turned in; the leaf margins) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Reinwardtia 3 (1956) 327; Ashton op. cit. (1968) 85, op. cit. (1982) 476; Anderson op. cit. (1980) 122; 
Newman et al. op. cit. (1996) 151. Type: Knight SA 582, Borneo, Sarawak, Kuching district, Sampadi 
FR (holotype KEP). 


Canopy or low emergent tree, to 40 m tall, to 60 cm diameter; bole frequently misshapen; 
crown dense, small, hemispherical, conspicuously cream-coloured in new leaf; buttresses 
low but continuing up bole as ribs to 3 m tall. Bark grey and rust-mottled, becoming thinly 
irregularly flaky. Young parts pale rufous scabrid-pubescent, turning dark greyish brown 
and persisting on twig, leaf bud, stipules, petiole, and venation below; leaf below at first 
cream-puberulent, turning pale grey. Twigs terete, becoming verruculose, c. 2 mm diameter 
apically. Leaf buds ellipsoid, obtuse, to 3 x 2 mm. Stipules Jinear, not at first caducous, to 
5 x 2 mm. Leaves coriaceous, drying pale greyish green above, pale grey below; blade 
lanceolate, 8-17 x 2-5 cm, base subequal, cordate, margin prominently narrowly revolute, 
apex with slender acumen to 2 cm long; midrib evident but shallowly furrowed above, 
prominent below; lateral veins 12-16 pairs, prominent below; intercostal venation laxly 
subscalariform; petiole rather short, 0.6-1.3 cm long. Inflorescences and flowers 
unknown. Fruits: pedicels to 2 mm long; calyx glabrescent, lobes subequal, ovate, acute, 
incrassate, the apices becoming patent, to 0.8 x 0.6 cm. Nuts broadly ellipsoid to obovoid, 
to 2.5 x 2cm, subacute. 


Vernacular name. Sarawak—lun putih (preferred name). 


Distribution. Endemic in the extreme NW Borneo. Known in Sarawak from Sampadi FR, 
Kuching district (e.g., S 12611, S 18858 and SFN 10399) and in W Kalimantan from 
Sanggau district (e.g., bb. 17608). 


Ecology. Rare, in the mixed dipterocarp forest-kerangas ecotone, on leached pale yellow 
and grey sandy soils, at altitude below 200 m. Critically endangered, perhaps extinct. 


58. Shorea isoptera P.S.Ashton Fig. 24. 


(Greek, iso- = same, pteron = wing; the subequal fruit calyx lobes) 
(sect. Neohopea, selangan batu) 


Gard. Bull. Sing. 19 (1962) 293, op. cit. (1964) 137, op. cit. (1968) 73, op. cit. (1982) 468; Meijer & 
Wood op. cit. 189; Burgess op. cit. 203; Anderson op. cit. (1980) 120; Coode et al. (eds.) op. cit. 78; 
Newman et al. op. cit. (1998) 185. Type: Ashton BRUN 3018, Borneo, Brunei, Temburong, Bt. Patoi 
(holotype K; isotype L). 


Emergent tree, to 60 m tall, to 1.5 m diameter, with stout cylindrical bole; crown dense, 
hemispherical; buttresses stout, low. Bark greyish tawny, becoming irregularly rather thinly 
flaky; inner bark thin, pale pinkish brown, even-textured. Sapwood straw yellow, hard; 
heartwood dark brown; dammar exudations greyish white. All vegetative parts glabrous; 
inflorescence, bracteole, parts of perianth exposed in bud, apex of ovary, and nut 
persistently greyish puberulent. Twigs smooth, sparsely branched, slender, c. 1.5 mm 
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diameter apically. Leaf buds globose, small, c. 1.5 mm diameter. Stipules caducous, not 
seen. Leaves thinly coriaceous, satiny, drying tawny-grey; blade ovate, 9-16 x 6-8 cm, 
base broadly cuneate to obtuse, decurrent to 2 mm down petiole (peltate in juveniles), 
margin undulate, apex with slender acumen to 1.5 cm long; midrib terete, elevated below, 
flat above; lateral veins 9-11 pairs, sunken above, raised below, slender, arched, sometimes 
with a few minute pore-like axillary domatia; intercostal venation sinuate, scalariform, very 
slender, unraised; petiole slender, 1.3—2 cm long. Inflorescences terminal or to 3-axillary; 
rachis slender, terete or somewhat compressed, lax, regularly doubly branched, branchlets 
bearing to 6 close flowers; bracteoles linear, to 1 mm long, fugaceous. Flowers: buds 
globose, to 1.5 mm long; sepals subequal, imbricate, acute, 3 outer lobes ovate, 2 inner ones 
deltoid; petals oblong, obtuse, contorted, falling separately, stamens 15, filaments broad, 
short, glabrous, anthers broadly oblong, outer anther locules slightly larger than that of the 
inner ones, connectival appendage short, stout, glabrous; ovary and stylopodium ovoid- 
conical, style short glabrous. Fruits: calyx lobes subequal, lobes to 5.5 x 1.5 cm, tapering 
to 5 mm broad above the short saccate base, becoming rotate when ripe, barely twisted. 
Nuts ovoid, to 0.9 x 1 cm, with to 4 mm tapering style remnant, on a broad shallow 
receptacle. 


Vernacular names. Sabah—selangan batu gelombang (preferred name). Sarawak— 
selangan batu bulu ayam (preferred name). 


Distribution. Endemic in Borneo, widespread but local. In Sabah, known from Beaufort, 
Kota Belud, Sandakan, Sipitang, and Tenom districts (e.g., SAN 15111, SAN 16603, SAN 
36909, SAN 39018, and SAN A 4319) and in Sarawak from Bau, Kuching, Lundu, and 
Marudi districts (e.g., S 7978, S 10169, S 22828, S 22829, and S 32659). Also occurring in 
Brunei (BRUN 3343, BRUN 5676 and KEP 80132) and E Kalimantan. 


Ecology. Very local in mixed dipterocarp forest on clay-rich soils over shale and 
intemediate igneous rocks, at altitudes to 500 m; rather rare. Occurring in G. Gading NP; 
elsewhere endangered as its habitat is choice for oil palm plantation. 


59. Shorea johorensis Foxw. 
(of Johor, Peninsular Malaysia) 


(sect. Brachypterae, red meranti) 


Malay. For. Rec. 10 (1932) 236; Symington op. cit. (1943) 72; Ashton op. cit. (1967) 294, op. cit. 
(1982) 513; PROSEA op. cit. 395; Kessler & Sidiyasa op. cit. 103; Coode et al. (eds.) op. cit. 78; 
Newman et al. op. cit. (1996) 152. Type: Bain KEP 5992, Peninsular Malaysia, Johor, G. Panti 
(holotype KEP). Synonym: Shorea leptoclados Symington op. cit. (1939) 376, op. cit. (1943) 77, 
Keith op. cit. 12, Browne op. cit. 140, Ashton op. cit. (1964) 195, op. cit. (1968) 110, Meijer & Wood 
op. cit. 112, Burgess op. cit. 154, 184, Anderson op. cit. (1980) 126. 


Large emergent tree, to 50 m tall, to 1.6 m diameter; crown large, hemispherical; bole tall, 
straight, symmetrical; buttresses to 3 m tall, stout, prominent. Bark tawny-grey to fawn, 
overall appearing smooth, shallowly densely cracked and thinly oblong flaky. Twig, 
inflorescence, leaf bud, parts of perianth exposed in bud, stipules, bracteole, ovary, nut, 
petiole, venation below, and midrib above shortly evenly persistently greyish buff pubescent; 
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young leaf caducously so. Twigs 2—3 mm diameter apically, somewhat ribbed and 
compressed at first, much branched; stipule scars to 2 mm long, pale, falcate, descending. 
Leaf buds ovoid, compressed, 6-8 x 2—3 mm. Stipules lanceolate, to 35 < 7 mm, caducous. 
Leaves chartaceous, drying tawny-grey below; blade ovate, 9-14 x 4.5—7.5 cm, base obtuse 
to subcordate, apex with slender and tapering acumen to 0.7 cm long; midrib evident, more 
or less flat, above, slender but prominent below; lateral veins 10-12 pairs, slender but 
prominent below, arched towards their ends, the basal 3-6 pairs usually with paired scale- 
like domatia; intercostal venation densely scalariform, very slender; petiole 1.5—2 cm long. 
Inflorescences terminal or axillary; rachis terete or somewhat compressed, slender, to 15 
cm long, branchlets long, bearing to 18 flowers; bracteoles narrowly ovate, obtuse, to 7 mm 
long, caducous. Flowers: buds to 8 x 3 mm; petals pale yellow; stamens 15, connectival 
appendage c. 3x as long as anther; ovary globose, stylopodium indistinct, style 2x as long as 
ovary, filiform. Fruits: calyx lobes unequal, 3 longer lobes to 12 x 2.3 cm, tapering to c. 6 
mm above the saccate base, 2 shorter ones linear-lobed, to 6.5 x 0.6 cm, similar at base. 
Nuts broadly ovoid, to 2 x 1.4 cm, shortly apiculate. 


Vernacular names. Sabah—seraya majau (Malay, preferred name). Sarawak—meranti 
majau (Malay, preferred name). 


Distribution. E Sumatra, SE Peninsular Malaysia and Borneo. In Sabah recorded from 
Beaufort, Beluran, Kinabatangan, Lahad Datu, Sandakan, Sipitang, and Tawau districts 
(e.g., SAN 16620, SAN 17233, SAN 17952, SAN 93829, and SAN A 512) and in Sarawak 
from Kapit, Lawas, Limbang, Marudi, and Miri districts (e.g., S 1527, S 1802 and S 29616). 
Also occurring in Brunei (e.g., BRUN 355, FMS 30533 and S 1951) and E and C 
Kalimantan (e.g., Sidiyasa 1121). 


Ecology. Formerly one of the commonest light red meranti species in the eastern part of its 
Borneo range, uncommon to the west; in mixed dipterocarp forest on moist clay and silty 
soils, especially on low hills and floodplains; occasionally at altitude to 800 m. Occurring in 
Lambir and Mulu NPs; elsewhere its natural habitat is greatly reduced by forest conversion; 
vulnerable. 


Notes. The dull leaden dry leaf with several pairs of small pale scale-like domatia in the 
axils of the first few pairs of lateral veins distinguishes this species from S. palembanica and 
S. pauciflora. 


60. Shorea kudatensis Wood ex Meijer 
(of Kudat, Sabah) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Act. Bot. Neerl. 12 (1963) 346; Meijer & Wood op. cit. 74; Burgess op. cit. 217; Ashton op. cit. 
(1982) 483; Newman et al. op. cit. (1996) 155. Lectotype (designated here): G.H.S Wood SAN 15363, 
Borneo, Sabah, Kudat district, Tamalang FR (hololectotype K). 


Low emergent tree, to 45 m tall, to 1.9 m diameter; buttresses low, rounded. Bark deeply 
cracked, flaky. Inflorescence, parts of petals exposed in bud, ovary, and nut persistently 
cream puberulent; sepals becoming sparsely so in fruit; twig caducously so. Twigs c. 3 mm 
diameter apically, terete, more or less rugulose, stout. Leaf buds small, ovoid, obtuse. 
Stipules fugaceous. Leaves coriaceous, lustrous above, drying greyish green; blade ovate, 
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8-15 x 5-9 cm, base broadly cuneate to obtuse, subequal, shortly decurrent, apex shortly 
broadly acuminate; midrib stout, distinctly elevated on both surfaces; lateral veins 7-9 
pairs, slender, arched; intercostal venation subreticulate, elevated below, evident above; 
petiole rather stout, 1.7—2.2 cm long. Inflorescences terminal or axillary; rachis to 14 cm 
long, doubly or more branched, many-flowered; bracteoles not seen. Flowers: buds c. 3 x 2 
mm; petals cream; stamens 15, connectival appendage short, equal in length with anther, 
scarious apically; ovary ovoid, without stylopodium, style short. Fruits subsessile; calyx 
lobes unequal, 3 longer lobes to 6 x 1 cm, tapering to 3 mm above the saccate base, 2 
shorter ones to 4.3 x 0.5 cm, otherwise similar. Nuts narrowly ovoid, to 2 x 0.8 cm. 


Vernacular name. Sabah—seraya kuning (preferred name). 


Distribution. Endemic in NE Sabah; known from Kota Kinabalu, Kuala Penyu, Kudat, 
Labuan, Papar, and Pitas districts (e.g., SAN 5905, SAN 15494, SAN 15552, SAN 30903, and 
SAN 37701). 


Ecology. Locally common in mixed dipterocarp forests on dry hills near the sea. 
Endangered. 


61. Shorea kunstleri King 
(H.H. Kunstler, 1837-1887, King’s plant collector in Perak, Peninsular Malaysia) 


(sect. Brachypterae, red meranti) 


J. As. Soc. Beng. 62, 2 (1893) 116; Browne op. cit. 154; Ashton op. cit. (1964) 192, op. cit. (1968) 
109, op. cit. (1982) 519; Meijer & Wood op. cit. 109; Burgess op. cit. 173; Anderson op. cit. (1980) 
126; PROSEA op. cit. 430; Coode et al. (eds.) op. cit. 78; Newman et al. op. cit. (1996) 155. 
Lectotype (designated here): King’s Collector (Kunstler) 3674, Peninsular Malaysia, Perak, Larut 
(hololectotype K). 


Large emergent tree, to 55 m tall, to 1.9 m diameter; crown large, cauliflower-shaped, 
somewhat diffuse, with a few large ascending branches; bole tall, cylindrical; buttresses to 
1.5 m tall, spreading, stout. Bark becoming pale mauve- to grey-brown, deeply narrowly v- 
section fissured and flaky, with yellow dammar smears; inner bark orange brown. Sapwood 
hard; heartwood dark reddish brown. Young parts shortly pale buff puberulent; more or less 
caducous on twig, petiole and leaf blade; more dense and persistent on inflorescence, leaf 
bud, ovary, nut, stipules and bracteole outside (sparse within). Twigs c. 2 mm diameter 
apically, terete, much-branched. Leaf buds falcate, 5-7 <x 2—2.5 mm. Stipules narrowly 
lanceolate, to 12 x 4 mm, fugaceous. Leaves coriaceous, drying pale greyish tawny; blade 
broadly ovate and frequently twisted to one side, 8-12 x 4.5—7 cm, base broadly cuneate to 
obtuse, apex with tapering acumen to 1 cm long; midrib evident but shallowly furrowed 
above, broadly elevated below; lateral veins 6-8 pairs, slender, more or less raised but not 
prominent below, arched, with or without minute axillary pore-like domatia; intercostal 
venation slender, scalariform; petiole 2-3.5 cm long, geniculate. Inflorescences terminal or 
rarely axillary; rachis slender, slightly compressed on drying, to 15 cm long, branchlets lax, 
bearing to 9 flowers; bracteoles elliptic, obtuse, to 5 x 3.5 mm, fugaceous. Flowers: buds to 
9 x 3 mm; corolla pale yellow, pink at base; stamens 15, connectival appendage more than 
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2x the length of anther; ovary and stylopodium pyriform, style somewhat shorter than ovary, 
glabrous. Fruits: calyx glabrescent, lobes unequal, 3 longer lobes to 8.5 x 1.8 cm, tapering 
to c. 5 mm above the saccate base, 2 shorter ones linear-lobed, to 4 x 0.4 cm, similar at 
base. Nuts ovoid, to 2 x 1.5 cm, with c. 3 mm long conical style remnant. 


Vernacular names. Sabah—seraya sirap (preferred name). Sarawak—selangan merah 
(preferred name). 


Distribution. N Sumatra, Peninsular Malaysia and Borneo. In Sabah recorded from Lahad 
Datu, Sipitang, and Tawau districts (e.g., SAN 16822, SAN 21503, SAN 24282, SAN 25468, 
and SAN A 294) and in Sarawak from Bintulu, Kuching, Lawas, Miri, and Samarahan 
districts (e.g., S 11079, S 15775, S 32451, S 40777, and S 46593). Also occurring in Brunei 
(e.g., BRUN 346, FMS 48490 and S 1905) and in scattered localities throughout Kalimantan 
(e.g., bb. 11080, bb. 19164 and bb. 26855). 


Ecology. Locally frequent in mixed dipterocarp forest on yellow sandy and sandy clay, 
usually deep, soils over sandstone; on ultrabasic substrates in E Sabah; occasionally on high 
ridges at altitudes to 800 m. Occurring in Kubah NP and common in Lambir NP; 
endangered outside parks system. 


62. Shorea ladiana P.S.Ashton Fig. 25. 
(Ladi Bikas, plant collector in Brunei, 1957-1962) 


(sect. Shorea, subsect. Barbata, se/angan batu) 


Gard. Bull. Sing. 19 (1962) 295, op. cit. (1964) 138, op. cit. (1968) 73, op. cit. (1982) 463; Anderson 
op. cit. (1980) 120; Coode et al. (eds.) op. cit. 78; Newman et al. op. cit. (1998) 186. Type: Ghazalli S 
11076, Borneo, Sarawak, Kuching district, Semengoh FR (holotype K; isotype KEP). 


Main canopy tree, to 40 m tall, to 1.5 m diameter; bole cylindrical; crown dense, 
hemispherical; buttresses to 1 m tall, thin. Bark yellowish brown, becoming irregularly 
oblong flaky, sometimes shaggy. Young twig and petiole cinereous; leaf bud, parts of 
perianth exposed in bud, ovary, nut, inflorescence, and bracteole grey-buff pubescent; parts 
otherwise glabrous. Twigs terete, much-branched, 1.5—2 mm diameter apically. Leaf buds 
small, conical, c. 1 x 0.5 mm. Stipules unknown. Leaves coriaceous, shiny; blade ovate, 
10-14 x 4.5-7.5 cm, base obtuse or broadly cuneate, margin narrowly revolute, apex with 
tapering acumen to 1.5 cm long; midrib evident and raised within a shallow furrow above, 
stout, raised but not prominent below as also the lateral veins; lateral veins 5—6 pairs, well- 
spaced, arched; intercostal venation indistinct, densely scalariform; petiole 1—2.2 cm long. 
Inflorescences terminal or axillary; rachis somewhat compressed, straight, lax, with short 
branchlets bearing to 9 flowers; bracteoles ovoid-deltoid, acute, to 4.5 mm long, fugaceous. 
Flowers: buds globose, to 1.5 mm diameter; petals cream; stamens 30-35, anther locules 
shortly barbate apically, connectival appendage longer than anther, densely barbate; ovary 
and stylopodium ovoid, style short, glabrous. Fruits: pedicels to 3 mm long; calyx lobes 
subequal, shorter than ripe nut, broadly ovate, acute, thickened, saccate, to 0.8 x 0.8 cm. 
Nuts ovoid-globose, to 1.7 x 1.4 cm, sharply acute at the c. 1 mm long style remnant. 


Vernacular name. Sarawak—selangan batu kilat (preferred name). 
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Distribution. Endemic in NW Borneo; known in W Sarawak from Bintulu, Kuching and 
Miri districts (e.g., S 15255, S 27171, S 29309, and S 32416) and in Brunei from Belait 
district (e.g., BRUN 2622 and BRUN 5543). 


Ecology. Locally frequent in mixed dipterocarp forest on deep yellow sands, at altitudes to 
300 m. Recorded from Kubah NP; elsewhere endangered. 


63. Shorea laevis Rid]. 


(Latin, /aevis = smooth, hairless; the leafy shoots) 
(sect. Shorea, subsect. Barbata, se/angan batu) 


FMP 1 (1922) 232; Browne op. cit. 169; Ashton op. cit. (1964) 139, op. cit. (1968) 73, op. cit. (1978) 
38, op. cit. (1982) 461; Meijer & Wood op. cit. 178; Burgess op. cit. 203; Anderson op. cit. (1980) 
120; PROSEA op. cit. 431; Kessler & Sidiyasa op. cit. 104; Coode et al. (eds.) op. cit. 78; Newman et 
al. op. cit. (1998) 187. Lectotype (designated here): Sahak FMS 1905, Peninsular Malaysia, Negeri 
Sembilan, Kuala Pilah, Serting FR (hololectotype K). Synonyms: Hopea laevifolia Parijs in Fedde, 
Rep. 33 (1933) 244; Shorea laevifolia (Parijs) Endert, Tectona 28 (1935) 292; S. rogersiana Raizada 
& Smitinand, Thai For. Bull. Bot. 1 (1954) 7. 


Huge emergent tree, to 70 m tall, to 2.4 m diameter; bole stout, often twisted; crown vast 
irregular diffuse cauliflower-shaped, pale from below; buttresses to 6 x 4 m, stout. Bark 
pale orange- to grey-brown, becoming vertically cracked and irregularly thinly flaky, with 
pale yellow dammar smears. Inflorescence, bracteole, parts of perianth exposed in bud, 
ovary, and nut persistently pale cream puberulent; fruit calyx sparsely so; vegetative parts 
epilose; leaf undersurface, petiole, and young twig cream lepidote (mature trees). Twigs 
slender, terete, much-branched, c. 1 mm diameter apically. Leaf buds narrowly ovoid, 3.5 x 
1.5 mm. Stipules narrowly lanceolate, to 8 x 2 mm, fugaceous. Leaves thinly coriaceous, 
drying greyish brown with cream undersurface and black venation (mature trees); blade 
narrowly ovate-lanceolate, falcate, 6.5-10 x 2.5—4 cm, base subequal, broadly cuneate, 
apex with slender acumen to 2 cm long; midrib and venation hardly raised on either 
surface, midrib evident above; lateral veins slender, dense, 11-14 pairs; intercostal 
venation densely scalariform, slender; petiole I-1.5 cm long, slender, geniculate. 
Inflorescences terminal or axillary; rachis slender, terete, to 12 cm long, branchlets bearing 
to 9 flowers; bracteoles linear, to 2 mm long, fugaceous. Flowers: buds globose, c. 2 mm 
diameter; petals cream; stamens c. 50, filaments sparsely barbate distally, anther locules 
barbate at base and apex, connectival appendage small, barbate; ovary and stylopodium 
small, conical, style short, glabrous. Fruits: calyx lobes unequal, 3 longer lobes 
chartaceous, to 6.5 x 1 cm, tapering to c. 4 mm above the saccate base, 2 shorter ones to 4 
x 0.5 cm, otherwise similar. Nuts ovoid, to 1.5 x 0.9 cm, with to 4 mm long tapering style 
remnant. 


Vernacular names. Sabah—selangan batu kumus (preferred name). Sarawak—kumus 
(preferred name), mikai (Iban). 


Distribution. Peninsular Myanmar, Peninsular Thailand (Pattani), N Sumatra, Peninsular 
Malaysia, and Borneo. In Borneo widespread. In Sabah known from Beaufort, Keningau, 
Kinabatangan, Kota Merudu, Kudat, Labuk Sugut, Lahad Datu, Ranau, Sipitang, Tawau, 
and Tenom districts (e.g., SAN 15207, SAN 17037, SAN 26086, SAN 97661, and SAN 
99560) and in Sarawak from Belaga, Bintulu, Kapit, Lawas, Limbang, Miri, and Sri Aman 
districts (e.g., S 1433, S 11908, S 23868, S 32268, and S 69765). Also occurring in Brunei 
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Fig. 25, Shorea ladiana. A, flowering leafy twig; B, longitudinal section of flower bud; C, 
open flower; D, open flower with sepals and two petals removed; E, adaxial view of outer 
sepal; [‘, adaxial view of inner sepal; G, adaxial view of petal with stamens; H, abaxial view of 
petal; I, adaxial view of stamens; J, abaxial view of stamens; K, fruit; L, longitudinal section 
of fruit. (A from S 583, B—J from § 26229, K-L from § /5255.) 
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(e.g., BRUN 409 and BRUN 3190) and E Kalimantan (e.g., bb. 23427, bb. 34270 and bb. 
34453). 


Ecology. One of the commonest emergent trees in mixed and upper dipterocarp forests 
along shale ridges, at 200-1000 m altitude, usually on leached skeletal clay and sandy clay 
soils. Occurring in Mulu NP; elsewhere vulnerable owing to logging. 


64. Shorea lamellata Foxw. 
(Latin, /amellatus = arranged in layers; the inner bark) 


(sect. Anthoshorea, white meranti) 


Malay. For. Rec. 10 (1932) 278; Symington op. cit. (1943) 39; Slooten op. cit. (1949) 236; Ashton op. 
cit. (1968) 94, p.p., op. cit. (1982) 493; Anderson op. cit. (1980) 123, p.p.; PROSEA op. cit. 412; 
Kessler & Sidiyasa op. cit. 104; Newman et al. op. cit. (1996) 156. Type: Arnot FMS 28082, 
Peninsular Malaysia, Perak, Keledang Saiong FR (holotype KEP). 


Large emergent tree, to 50 m tall, to 1.75 m diameter; bole tall, cylindrical; crown dense, 
hemispherical; buttresses to 3 m tall, stout. Bark greyish to purplish brown, becoming 
irregular-section fissured and coarsely flaky; inner bark laminated pale and dark yellow. 
Twig, leaf bud, stipule and bracteole outside, inflorescence, and parts of calyx exposed in 
bud persistently tawny brown scabrid-pubescent; fruit calyx, stipule and bracteole within, 
petiole, and leaf venation below sparsely so; petals outside, ovary, and nut evenly pale 
brown pubescent. Twigs terete, 2-3 mm diameter apically. Leaf buds ovoid-falcate, acute, 
to 7 x 4 mm. Stipules oblong-obtuse, to 20 x 6 mm. Leaves thinly coriaceous, drying 
greyish, frequently bullate in between lateral veins; blade elliptic-oblong to ovate or 
occasionally obovate, (6.5—)10-15 x (3.5—)4-8 cm, base obtuse to shallowly cordate, apex 
with short, abrupt acumen to 0.7 cm long; midrib slender but prominent below, obscure, 
sunken above; lateral veins 19-25 pairs, slender but prominent below; intercostal venation 
densely scalariform, evident and somewhat elevated below; petiole slender, 1.6—2.2 cm 
Jong. Inflorescences terminal or axillary; rachis slender, lax, to 14 cm long, singly 
branched, branchlets bearing to 3 flowers; bracteoles elliptic, acute, to 5 x 3 mm, tardily 
caducous. Flowers: buds ellipsoid, to 10 x 5 mm; petals white; stamens 15, anthers oblong, 
twice as long as broad, connectival appendage 2'2-3x the length of anther, scarious 
towards apex; ovary small, ovoid, tapering into a slender pubescent stylopodium twice its 
length and glabrous columnar style 3x its length. Fruits: pedicels c. 2 mm long, fruit base 
obtuse; calyx lobes unequal, 3 longer lobes to 18 x 1.5 cm, tapering to c. 7 mm above the 
saccate base, 2 shorter ones lorate-lobed, to 7 x 0.5 cm, similar at base. Nuts ovoid, to 1.4 
x 1 em, prominently apiculate. 


Vernacular name. Sarawak—meranti lapis (preferred name). 
Distribution. Sumatra (Lingga and Singkep), Peninsular Malaysia and Borneo. Absent from 
Sabah. In Sarawak known from Bintulu, Kuching, Mukah, and Tatau districts (e.g., S 902, S 


15126, S 15828, and S 18082). Also occurring in E and SE Kalimantan (e.g., bb. 34264, 
Kostermans 5813, Kostermans 7695, and Kostermans 8723). 
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Ecology. Rare, scattered in mixed dipterocarp forest on low hills on sandy clay soils, on 
sedimentary substrates and also the Arip rhyolite, at altitudes to 500 m. Recorded from 
Kubah NP; elsewhere endangered owing to land conversion. 


Notes. Confused by Ashton (op. cit. (1964) 164, op. cit. (1968) 94), Meijer and Wood (op. cit. 
56), Burgess (op. cit. 159) and Anderson (op. cit. (1980) 123) with S. confusa and S. 
virescens. The typically oblong-ovate leaf blade, terete twig and scabrid indumentum serve 
to distinguish this species. 


65. Shorea laxa Slooten 
(Latin, /axus = loose; possibly referring to the inflorescence) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Reinwardtia 3 (1956) 345; Ashton op. cit. (1964) 155, op. cit. (1968) 86, op. cit. (1982) 474; Meijer & 
Wood op. cit. 75; Burgess op. cit. 218; Anderson op. cit. (1980) 122; PROSEA op. cit. 419; Coode et 
al. (eds.) op. cit. 78; Newman et al. op. cit. (1996) 157. Type: Flemmich FMS 48191, Borneo, Brunei, 
Bt. Puan (holotype KEP). 


Low emergent tree, to 50 m tall, to 1.6 m diameter; bole tall, cylindrical; crown dense, 
hemispherical; buttresses to 2.5 m tall, stout. Bark pale yellowish brown, becoming 
shallowly densely vertically cracked and thinly oblong flaky. Inflorescence, bracteole 
outside, parts of perianth exposed in bud, ovary, nut, leaf bud, stipule outside, twig, petiole, 
and the basal half of the midrib below persistently sparsely cream-buff puberulent; calyx 
eventually glabrescent in fruit. Twigs terete, 2 mm diameter apically. Leaf buds globose or 
ovoid, subacute, c. 3 x 2 mm. Stipules lanceolate, to 5 x 2 mm, fugaceous. Leaves thinly 
coriaceous, drying warm brown, slightly shiny; blade ovate to elliptic, 7-14 x 4-9 cm, base 
obtuse to broadly cuneate (peltate in juveniles), margin narrowly revolute, apex with 
slender acumen to 1.5 cm long; midrib evident, flat above, prominent below as also the 
veins; lateral veins 8-10 pairs, arched and somewhat following the margin; intercostal 
venation scalariform, well-spaced; petiole 1.5—2.2 cm long. Inflorescences terminal or 
axillary; rachis terete, slender, lax, to 18 cm long, branchlets bearing to 7 distichous flowers; 
bracteoles minute, to 1.5 mm long, fugaceous. Flowers: buds to 8 x 2 mm; petals cream; 
stamens 15, connectival appendage 2x as long as anther, ciliate towards apex; ovary and 
stylopodium ovoid-conical, style short, pubescent at base. Fruits: calyx lobes subequal, 
broadly ovate, incrassate, saccate, tuberculate, c. 1 x 1 cm, the obtuse thin apices recurved. 
Nuts obovoid, acute, to 3.5 x 2.5 cm, on germination splitting to reveal brilliant red 
cotyledons. 


Vernacular names. Sabah—seraya kuning keladi (preferred name). Sarawak—lun timbul 
(preferred name). 


Distribution. Endemic in the northern parts of Borneo. Known in Sabah from Labuk Sugut 
and Sandakan districts (e.g., SAN 24299 and SAN 39305) and in Sarawak from Bintulu, Miri 
and Tatau districts (e.g., S 15141, S 46410 and S 46598). Also occurring in Brunei (e.g., 
BRUN 3010 and BRUN 3061). 


Ecology. Very local on account of its local habitat, but there often common in mixed 
dipterocarp forest on deep yellow sandy soils of coastal hills comprised of soft neogene 
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sandstone in Sarawak, ultrabasic substrates in Sabah, at altitudes below 400 m. Common in 
Lambir NP; elsewhere vulnerable. 


Notes. Closely related to S. peltata, see there. 


66. Shorea leprosula Mig. 


(Latin, /eprosulus = leprous; the appearance of the domatia) 
(sect. Mutica, subsect. Mutica, red meranti) 


FL. Ned. Ind., Suppl. (1861) 487; Beccari, Nelle For. Born. (1902) 570; Merrill op. cit. (1921) 405, op. 
cit. (1929) 203; Keith op. cit. 12; Masamune op. cit. 494; Slooten op. cit. (1949) 262; Browne op. cit. 
110; Ashton op. cit. (1964) 193, op. cit. (1968) 110, op. cit. (1982) 540; Meijer & Wood op. cit. 110; 
Burgess op. cit. 154, 182; Anderson op. cit. (1980) 126; PROSEA op. cit. 396; Kessler & Sidiyasa op. 
cit. 105; Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1996) 158. Lectotype (designated 
here): Teijsmann HB 1122, Sumatra (hololectotype L). Synonyms: Hopea ?maranti Miq., op. cit. 489; 
Shorea maranti (Miq.) Burck op. cit. 217. 


Large late successional tree, to 60 m tall, to 1.5 m diameter; crown pale pinkish from below, 
diffuse, cauliflower-shaped; bole tall, cylindrical; buttresses to 2 m tall, stout. Bark pale 
fawn-brown, deeply widely v-section fissured, the intervening ridges only becoming 
crumbly flaky in old trees; inner bark reddish brown. Sapwood light; heartwood pale 
reddish brown. Twig, inflorescence, leaf bud, parts of flower exposed in bud, stipule, 
bracteole, petiole, and leaf venation below persistently densely pinkish buff-puberulent; 
blade undersurface densely pinkish brown sericeous (mature trees only). Twigs terete, 
ridged at first, much-branched, c. 1.5 mm diameter apically. Leaf buds broadly ovoid, 
subacute, compressed, 3—5 x 2—3 mm. Stipules oblong to broadly hastate, obtuse, to 10 x 
3.5 mm, fugaceous. Leaves thinly coriaceous, drying pale pinkish brown above, pink-buff 
below (mature trees); blade ovate-oblong, 8-14 x 3.5—5.5 cm, base obtuse or broadly 
acuminate, apex with short acumen to 0.8 cm long; midrib obscure, sunken above, 
prominent below, beset with lines of scale-like domatia in young trees; lateral veins 12-15 
pairs, slender but prominent below, arched near margin; intercostal venation slender, 
densely scalariform; petiole 1-1.5 cm long. Inflorescences terminal or axillary; rachis 
terete, lax, slender, to 14 cm long, generally singly branched, branchlets bearing to 12 
flowers; bracteoles elliptic, obtuse, to 3 x 2 mm, fugaceous. Flowers: buds to 6 x 3 mm; 
petals pale yellow; stamens 15, connectival appendage short, becoming reflexed; ovary and 
stylopodium ovoid, glabrous, style twice their length. Fruits: calyx more or less 
glabrescent; calyx lobes unequal, aliform, 3 longer lobes to 10 x 2 cm, tapering to c. 5 mm 
above the saccate base, 2 shorter ones to 5.5 x 0.3 cm, otherwise similar. Nuts ovoid, to 1 
x 1.3 em, with c. 2 mm long tapering style remnant. 


Vernacular names. Sabah—seraya tembaga (preferred name). Sarawak—meranti tembaga 
(preferred name; Malay). 


Distribution. Extreme SE Peninsular Thailand (Pattani), Sumatra, Peninsular Malaysia, and 
Borneo (throughout the island in suitable habitats). In Sabah known from most districts 
(e.g., SAN 15509, SAN 18002, SAN 29715, SAN 69199, and SAN 94912) and in Sarawak 
from Bintulu, Kapit, Kuching, Limbang, Lundu, Marudi, Miri, and Tatau districts (e.g., S 
32115, S 32562, S 37832, S 43905, and S 75325). Also occurring in Brunei (e.g., BRUN 
802, FMS 30484 and FMS 37463) and Kalimantan (e.g., bb. 34268, Kostermans 12650 and 
Meijer 2273). 
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Ecology. Absent from the widespread sandy soils of Sabah and Sarawak, but frequent, 
locally quite common in mixed dipterocarp forest on clay soils on shales and clays, also acid 
and intermediate igneous rocks and periodically flooded alluvium, at altitudes to 600 m. A 
light demander, competitive in early to late succession and flowering more frequently than 
other species of sect. Mutica. Occurring in G. Gading, Lambir and Mulu NPs in Sarawak, 
and Danum Valley Conservation Area and Sepilok FR in Sabah; not vulnerable. 


67. Shorea longiflora (Brandis) Symington 
(Latin, /ongus = long, flos = flower) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 9 (1938) 330; Slooten op. cit. (1956) 318; Browne op. cit. 163; Anderson op. cit. 
(1963) 158, op. cit. (1980) 122; Ashton op. cit. (1964) 156, op. cit. (1968) 86, op. cit. (1982) 473; 
PROSEA op. cit. 419; Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1996) 160. Basionym: 
Hopea longiflora Brandis op. cit. 63. Type: Haviland 2120, Borneo, Sarawak, probably near Kuching 
(holotype K). Synonym: Balanaocarpus longiflorus (Brandis) Foxw. ex Symington op. cit. (1934) 29. 


Understory or low main canopy tree, to 35 m tall, to 50 cm diameter; bole frequently 
misshapen; crown loose, oblong, with pendent branches and leaves; buttresses low, stout, 
occasionally with a few stilt roots. Bark fawn and dark grey, becoming patchily cracked 
and thinly irregularly flaky. Young twig, leaf bud, inflorescence, parts of perianth exposed 
in bud, and stipule fulvous powdery puberulent, more or less caducous. Twigs terete, stout, 
rugulose, becoming papery scaly, c. 2.5 mm diameter apically. Leaf buds globose or 
ellipsoid, slightly compressed, c. 3 x 2 mm. Stipules oblong-elliptic, to 10 x 6 mm, obtuse, 
concave, caducous. Leaves thickly coriaceous; blade narrowly ovate-lanceolate, 10-24 x 
4-6 cm, base obtuse, margin prominently revolute, apex with slender acumen to 2 cm long; 
midrib evident but furrowed above, prominent below; lateral veins 12—15 pairs, prominent 
below, distant, arched and ascending; intercostal venation distantly subscalariform; petiole 
1—1.2 cm long. Inflorescences terminal or axillary; rachis terete, to 11 cm long, unbranched 
or singly branched, branchlets bearing few flowers; bracteoles minute, fugaceous. Flowers: 
buds to 8 x 3.5 mm; petals brownish purple to dark yellow; stamens 15, anthers becoming 
reflexed at anthesis, connectival appendage of same length as anther, ciliate towards apex; 
ovary and stylopodium attenuate-ovoid, glabrous, tapering into glabrous style. Fruits 
subsessile; calyx lobes subequal, broadly deltoid to ovate, rather thin, spreading not 
clasping the nut, c. 0.7 x 0.7 cm. Nuts ellipsoid to ovoid or obovoid, to 4.5 x 1.7 cm, 
glabrous, shiny, with short apical style remnant. 


Vernacular name. Sarawak—lun paya (preferred name). 


Distribution. Endemic in Borneo. Known in Sarawak from Kapit, Kuching, Marudi, Miri, 
Samarahan, Simunjan, and Tatau districts (e.g., Richards 2441, S 6518, S 14400, S 19425, 
and § 34356). Also occurring in Brunei (e.g., BRUN 109, FMS 35658 and SAN 17535) and 
C and E Kalimantan (e.g., Suzuki K 11847). 


Ecology. Scattered, often in local patches in mixed dipterocarp forest on humic soils, often 
poorly drained but sometimes well-drained, on deep yellow sands; also in mixed peat 
swamp and karapa forest at 400-1000 m altitude. Occurring in Lambir NP; elsewhere 
vulnerable owing to its accessible habitat. 
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68. Shorea longisperma Roxb. 
(Latin, /ongus = long, spermus = seed; the elongated nut) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


FI. Ind., ed. Carey 2 (1832) 618; Ashton op. cit. (1978) 43, op. cit. (1982) 481; PROSEA op. cit. 420; 
Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1996) 161. Type: Roxburgh s.n., Peninsular 
Malaysia, Penang (‘Prince of Wales Is.’) (holotype CAL). Synonyms: Parashorea longisperma 
(Roxb.) Kurz op. cit. 66; Shorea resina-nigra Foxw., op. cit. (1932) 205, Ashton op. cit. (1968) 89, 
Anderson op. cit. (1980) 123. 


Huge tree, to 70 m tall, to 2.9 m diameter; bole tall, cylindrical; buttresses to 4 m tall and 
out, stout; crown immense, diffuse, cauliflower-shaped, pale from below. Bark tawny- 
brown, deeply cracked and thinly oblong flaky; dammar blackish oxidizing to cream, as 
occasional small coxcombs. Leaf bud, stipule, inflorescence, bracteole, and parts of 
perianth exposed in bud persistently fulvous scabrid-puberulent; twig and fruit calyx 
caducously so; ovary and nut evenly buff-puberulent; leaf undersurface buff lepidote. Twigs 
slender, terete, 1-2 mm diameter apically. Leaf buds ovoid, acute, to 3 x 2 mm. Stipules 
ovate to lorate, acute, to 5 x 2 mm, caducous. Leaves somewhat chartaceous, pale mauve 
when opening, drying tawny-brown above, pale brownish grey below with the veins 
distinctly darker; blade elliptic to ovate, 7-12 x 2.3-6 cm, base cuneate to obtuse, apex 
with slender acumen to 1.5 cm long; midrib evident, flat to shallowly furrowed above, 
prominent below; lateral veins 10-13 pairs, slender but distinctly raised below; intercostal 
venation subscalariform; petiole I-1.5 cm long. Inflorescences terminal or axillary; rachis 
terete, slender, to 7 cm long, singly branched, branchlets bearing to 4 flowers; bracteoles 
elliptic, to 3 x 2 mm. Flowers: buds to 9 x 3 mm; petals pale yellow; stamens 15, 
connectival appendage c. 2x as long as anther; ovary and stylopodium pyriform, style as 
long as both, columnar, glabrous. Fruits sessile; calyx lobes unequal, 3 longer lobes to 6 x 
4 cm, tapering to c. 3 mm above the narrowly saccate tuberculate base, 2 shorter ones 
linear-lobed, to 7 x 0.4 cm, similar at base. Nuts ellipsoid, to 2.3 x 1.2 cm, acute. 


Vernacular name. Sarawak—lun meranti (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sarawak known from Belaga, 
Kapit, Lawas, Marudi, Miri, and Tatau districts (e.g., S 16738, S 18279, S 19276, and S 
69118). Also occurring in Brunei (BRUN 2539) and C and E Kalimantan (e.g., Avifin et al. 
Berau 727). 


Ecology. Rare, as scattered individuals in mixed dipterocarp forest on well-structured deep 
clay soils over shale, dacite and basalt, on low coastal hills and uplands, at altitudes to 1100 
m. Vulnerable, becoming endangered owing to logging at higher altitudes. 


69. Shorea lunduensis P.S.Ashton 
(of Lundu, Sarawak) 


(sect. Shorea, subsect. Shorea, selangan batu) 
Gard. Bull. Sing. 22 (1967) 284, op. cit. (1968) 73, op. cit. (1982) 458; Anderson op. cit. (1980) 120; 


Newman op. cit. (1998) 190. Type: Anderson et al. S 15396, Borneo, Sarawak, Lundu district, G. 
Lundu (holotype K; isotypes KEP, L). 
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Large emergent tree, to 60 m tall, to 1.3 m diameter; bole straight, cylindrical; crown 
irregularly hemispherical, with a few large ascending branches; buttresses to 4 m tall, 
relatively stout. Bark greyish brown, irregularly flaky. Inflorescence, parts of perianth 
exposed in bud, ovary, and nut densely buff-puberulent, persistent except on calyx; twigs 
and leaf bud shortly evenly fugaceous buff-pubescent; parts otherwise glabrous. Twigs at 
first compressed, somewhat shiny, c. 3 x 2 mm apically; stipule scars pale, conspicuous, 
ascending, c. 3 mm long. Leaf buds ovoid, acute, to 5 x 3 mm. Stipules unknown. Leaves 
coriaceous, large, drying yellowish brown, satiny above; blade broadly ovate to elliptic, 14— 
24 x 6-15 cm, base broadly cuneate to subcordate, apex with tapering acumen to I cm 
long; midrib broad but hardly raised above, prominently so below; lateral veins 11-15 
pairs, prominent below, ascending; intercostal venation densely scalariform, sinuate, 
evident but hardly raised; petiole 2-3.5 cm long, geniculate. Inflorescences terminal or 
axillary; rachis subterete, to 12 cm long, branchlets bearing to 5 flowers. Flowers: buds to 
10 x 3 mm; corolla cream; stamens 47-52, filaments and anthers glabrous, connectival 
appendage exceeding the length of anther, densely setose,; ovary and stylopodium pyriform, 
style glabrous, columnar. Fruits (mature fruit unknown): calyx lobes unequal. Nuts ovoid, 
shortly apiculate. 


Distribution. Endemic in W Borneo. In Sarawak, recorded from Bau, Kuching and Lundu 
districts (e.g., S 59, S 7984, S 10172, S 15502, and S 25296) and in Kalimantan from 
Sambas district (e.g., Suzuki K 9760). 


Ecology. Very local, there frequent in mixed dipterocarp forest on clay soils, on 
granodiorite, andesite plugs and a porphyry dike in limestone, at altitudes to 600 m. 
Endangered by forest conversion. 


70. Shorea macrantha Brandis 
(Greek, makro- = large, anthos = flower) 


(sect. Mutica, subsect. Mutica, red meranti) 


J. Linn. Soc. Bot. 31 (1895); Merrill op. cit. (1921) 405; Symington op. cit. (1933) 131, op. cit. (1943) 
77; Masamune op. cit. 495; Browne op. cit. 148; Anderson op. cit. (1963) 110, op. cit. (1980) 126; 
Ashton op. cit. (1968) 110, op. cit. (1982) 536; PROSEA op. cit. 397; Newman et al. op. cit. (1996) 
162. Type: Haviland 2119, Borneo, Sarawak, Kuching (holotype K; isotype L). 


Small canopy tree, to 40 m tall, to 60 cm diameter; bole moderately straight; crown with 
pendent branches, twigs and leaves; buttresses short, stout. Bark dull purplish grey, 
irregularly fissured; inner bark yellowish brown, pale at cambium; heartwood pale brown, 
hard. Twig, leaf bud, stipule outside, inflorescence, parts of perianth exposed in bud, 
petiole, and venation below densely persistently yellowish brown scabrid-pubescent; stipule 
inside, midrib above, ovary, and nut evenly so; lateral veins above and fruit calyx sparsely 
evenly so. Twigs terete, stout, 2-4 mm diameter apically; stipule scars short. Leaf buds 
ovoid, subacute, 6 x 3 mm. Stipules /anceolate, ribbed, subacute, to 16 x 5 mm, 
subpersistent. Leaves coriaceous, drying mauve-brown above, rufous below with yellowish 
brown tomentum; blade bullate between veins, narrowly ovate, 6-17 x 2.5—-8 cm, base 
unequal, cordate, apex with slender acumen to 1.5 cm long; midrib, lateral and intercostal 
venation more or less obscure, sunken above, prominent below; lateral veins 13-17 pairs, 
arched; intercostal venation laxly scalariform; petiole very short, 0.5-0.6 cm _ long. 
Inflorescences terminal or axillary; rachis terete, to 10 cm long, singly branched, branchlets 
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short, the flowers congested. Flowers: buds to 14 x 4 mm; petals dark red within, paler 
outside; stamens 15, connectival appendage as long as anther; ovary ovoid, without 
stylopodium, style glabrous, about twice as long as ovary. Fruits subsessile; calyx lobes 
subequal, ovate, acute, saccate towards base, to 2.5 x 2 cm. Nuts ellipsoid, to 5.5 x 2.5 cm, 
acute. 


Vernacular name. Sarawak—engkabang bungkus (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and NW Borneo. In Borneo known only from 
Sarawak and recorded from Kuching, Serian, Sibu, and Sri Aman districts (e.g., S 978/, S 
13353 and S 35965). 


Ecology. In small populations in the inland margins of the mixed peat swamp forest, and on 
poorly drained podsols on terraces in kerangas. Endangered. 


Uses. Collected as a lesser valued illipe nut, for the cocoa butter content. 


71. Shorea macrobalanos P.S.Ashton 
(Greek, makro- = large, balanos = acorn; the huge nut) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 202, op. cit. (1968) 86, op. cit. (1982) 473; Anderson op. cit. (1980) 122; 
Kessler & Sidiyasa op. cit. 105; Newman et al. op. cit. (1996) 163. Type: Smythies S 13192, Borneo, 
Sarawak, Lundu district, G. Berumput (holotype K; isotypes KEP, L). 


Emergent tree, to 45 m tall, to 1 m diameter; crown dense, dark, hemispherical; bole tall, 
cylindrical; buttresses to 3 m tall, stout. Bark tawny-brown, irregularly flaky. Leaf bud and 
stipule persistently buff-pubescent; flower calyx sparsely so; parts otherwise glabrous. 
Twigs terete, becoming prominently verrucose, stout, c. 4 mm diameter apically; stipule 
scars obscure, ascending, c. 3 mm long. Leaf buds ovoid, acute, to 2 x 2 mm. Stipules 
unknown. Leaves thinly coriaceous, drying greyish green above, tawny below with the 
veins, midrib and petiole darker to blackish; blade oblong, 19-37 x 9-15 cm, base cordate, 
margin revolute, apex obtuse or shortly broadly acuminate; midrib flat above, prominent 
below; lateral veins 12-16 pairs, prominent below; intercostal venation slender, remotely 
subreticulate; petiole stout, 1.8—3.8 cm long. Inflorescences terminal or axillary; rachis 
terete or somewhat compressed, to 32 cm long. Flowers: buds large, to 9 x 3.5 mm; 
stamens 10, connectival appendage as long as anther; ovary narrowly ovoid, tapering, 
without stylopodium, style glabrous, short. Fruits sessile; calyx lobes subequal, ovate, 
acute, subrotate, not appressed to the nut, to 0.8 x 0.8 cm, mounted on a to 8 mm deep 
receptacle. Nuts oblong, to 5 x 2.5 cm, shortly apiculate. 


Vernacular name. Sarawak—engkabang melapi (Iban). 
Distribution. Endemic in Borneo; known in Sarawak from Kapit and Lundu districts (e.g., 


S 13712, S 19611, S 34481, and S 37292). Also occurring in NW and E Kalimantan (e.g., 
Suzuki K 9762). 
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Ecology. Locally frequent in forest on clay soils derived from shale and intermediate, and 
basic igneous rocks; especially on low hills and moist valleys but also occurs at altitudes to 
900 m. Conservation status uncertain; likely endangered by logging. 


Notes. For differences from S. /ongiflora, see there. 


72. Shorea macrophylla (de Vriese) P.S.Ashton Plates 4B-C. 
(Greek, makro- = large, phullon = leaf) 


(sect. Pachycarpae, red meranti) 


Gard. Bull. Sing. 20 (1963) 278, op. cit. (1964) 196, op. cit. (1968) 110, op. cit. (1982) 523; Meijer & 
Wood op. cit. 156; Anderson op. cit. (1980) 127; PROSEA op. cit. 397; Coode et al. (eds.) op. cit. 79; 
Newman et al. op. cit. (1996) 163. Basionym: Hopea macrophylla de Vriese, Minyak Tenkawang 
(1861) 28. Lectotype (designated here): de Vriese s.n. (= RHL Sheet No. 902146589), ‘Borneo’ 
(hololectotype L). Synonyms: Shorea gysbertsiana Burck op. cit. (1886) 15, Merrill op. cit. (1921) 
405, Browne op. cit. 139, Meijer & Wood op. cit. 108, Burgess op. cit. 182; S. bakeriana F.Heim op. 
cit. (1891) 974, Merrill op. cit. (1921) 404; Pachychlamys gysbertsiana (Burck) Ridl., op. cit. (1922) 
233 (sphalm. ghysbertsiana). 


Stocky low emergent or main canopy tree, to 45 m tall, to 1.5 m diameter; crown dense, 
oblong to hemispherical, branch endings pendent; bole usually not tall, often misshapen; 
buttresses to 2 m tall, stout. Bark greenish grey to pale brown, at first smooth, hoop- 
marked, becoming thinly irregularly flaky, leaving scroll-marked new surfaces; inner bark 
pale yellowish brown; heartwood rather light, pale brown. Young twig, leaf bud, 
inflorescence, parts of perianth exposed in bud, ovary, nut, stipule, bracteole, petiole, leaf 
blade below, and midrib above persistently densely evenly pale brown pubescent. Twigs 
compressed, becoming smooth, 2.5-4 x 2-3 mm apically; stipule scar amplexicaul, 
horizontal, c. 1 mm thick. Leaf buds hastate, narrowly obtuse, compressed, 12-18 x 4-6 
mm. Stipules broadly hastate, obtuse, large, to 50 x 13 mm, not at first caducous. Leaves 
thickly chartaceous, drying pale greyish tawny; blade elliptic-oblong, 17-35 x 10-14 cm, 
base obtuse or subcordate, apex with slender acumen to 1.5 cm long; midrib broad, flat 
above, prominent below; lateral veins 11-20 pairs, prominent below, well-spaced; 
intercostal venation scalariform, well-spaced, distinctly elevated below; petiole 1.5—3 cm 
long. Inflorescences terminal or axillary; rachis compressed, pendent, to 17 cm long, singly 
branched; bracteoles oblong, subacute, to 12 x 5 mm, not at first caducous. Flowers: buds 
to 8 x 5 mm; petals pale pink; stamens 15, connectival appendage c. 2x as long as anther, 
glabrous; ovary ovoid, densely pubescent in the distal half, stylopodium and style spindle- 
shaped, glabrous, as long as ovary. Fruits: calyx glabrescent; calyx lobes unequal, 3 longer 
lobes oblong, coriaceous, to 11 x 3 cm, tapering to 15 mm above the saccate base, 2 
shorter ones to 8 x 1.5 cm, similar at base. Nuts obovoid, to 6 x 4 cm, acute, large. 


Vernacular names. Sabah—kawang jantung (preferred name). Sarawak—engkabang 
Jantong (Iban). 


Distribution. Endemic in Borneo; widespread. In Sabah known from Beaufort, Keningau, 
Kinabatangan, Sandakan, Sipitang, and Tawau districts (e.g., SAN 15073, SAN 15195, SAN 
22864, SAN 23151, and SAN 38236) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, 
Lawas, Lundu, Miri, Mukah, Sarikei, and Song districts (e.g., S 554, S 1461, S 29218, S 
42150, and S 77061). Also occurring in Brunei (e.g., BRUN 5280, FMS 35515 and Wong 
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WKM 1570) and Kalimantan (e.g., bb. 29058, Meijer 2218 and Wilkie 94275), north of the 
equator. Widely planted. 


Ecology. Locally abundant, in mixed dipterocarp forest on river banks and flood plains, also 
less commonly on moist hillsides, at altitudes to 600 m. Most abundant from the Rajang 
hinterland westwards. Occurring in Lambir and Mulu NPs; not vulnerable. 


Uses. Besides a serviceable light hardwood, the tree produces the best and most plentiful of 
the illipe nuts. 


Notes. The indigenous form in E Sabah and NE Kalimantan differs in the fruit, with smaller 
nut and longer narrower calyx lobes, and the leaf which is somewhat narrower, with cuneate 
base. There may be hybridization with S. pinanga. 


73. Shorea macroptera Dyer 
(Greek, makro- = large, pteron = a wing; the long auriculate fruit calyx lobes) 


(sect. Mutica, subsect. Auriculatae, red meranti) 


Fl. Brit. Ind. 1 (1874) 267; King op. cit. 113; Ridley op. cit. (1922) 225; Foxworthy op. cit. (1932) 
195; Symington op. cit. (1943) 78; Ashton op. cit. (1963) 276, op. cit. (1964) 197, op. cit. (1968) 111, 
op. cit. (1982) 532; Meijer & Wood op. cit. 116; Anderson op. cit. (1980) 127; PROSEA op. cit. 397; 
Newman et al. op. cit. (1996) 165. Type: Maingay 1198 (= Kew Distr. No. 208), Peninsular Malaysia, 
Malacca (holotype K). Synonyms: Shorea baillonii F.Heim op. cit. (1891) 973; S. sandakanensis 
Symington op. cit. (1938) 343. 


Main canopy to emergent tree, 40-50 m tall, 70-140 cm diameter; bole straight, cylindrical; 
crown dense, hemispherical; buttresses to 2.5 m tall. Bark remaing smooth at first, 
becoming shallowly v-section fissured, or patchily crumbly flaky; inner bark dark red to 
pale brown at cambium; heartwood light, pinkish brown. Young twig, inflorescence, leaf 
bud, parts of perianth exposed in bud, fruit calyx outside, stipule and bracteole outside 
(sericeous within), and petiole sparsely tufted puberulent, glabrescent, or densely, evenly 
persistent pubescent. Twig frequently somewhat compressed, becoming terete, c. 2 mm 
diameter apically. Leaf buds ovoid, subacute, 4-6 x 2.5-4 mm. Stipules oblong, subacute, 
to 8 x 3 mm, fugaceous. Leaves coriaceous, somewhat shiny, drying distinct pale orange- 
brown; blade narrowly elliptic, or narrowly ovate, or narrowly oblong, (8—)/2—19(—-23) x 
3.7-9.5 cm, base narrowly cuneate or obtuse, apex tapering or abruptly attenuate; midrib 
obscure, shallowly sunken above, prominent below; lateral veins 10-15(—18) pairs, 
prominent below, arched; intercostal venation densely scalariform, sinuate; petiole 1.5—2 
cm long. Inflorescences terminal or axillary; rachis slightly compressed or terete, lax, /3— 
16 cm long, singly or doubly branched, branchlets bearing to 7 distichous flowers; 
bracteoles elliptic, obtuse, to 3.5 x 2.5 mm. Flowers: buds to 5 x 3 mm; petals cream with 
pink base; stamens 15, connectival appendage short, becoming reflexed; ovary and 
stylopodium conical, style half their length, glabrous. Fruits: calyx lobes unequal, 3 longer 
lobes 12-14 x 2-3 cm, somewhat tapering to 1.2 cm wide at the incrassate concave hardly 
auriculate base, 2 shorter ones lorate-lobed, to 6 x 0.6 cm, at base hardly auriculate to 
prominently auriculate. Nuts ovoid, to 1.8 x 0.2 cm, with to 2 mm acute tapering style 
remnant. 
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Vernacular names. Sabah—seraya melantai (preferred name). Sarawak—meranti melantai 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. 


Ecology. In mixed dipterocarp forest on clay soils over sedimentary and igneous rocks, and 
on sandy clay soils, at altitudes to 900 m. Not vulnerable. 


Notes. Four subspecies, viz. subsp. baillonii, subsp. macroptera, subsp. macropterifolia, and 
subsp. sandakanensis, are recognised. Whereas subsp. macroptera is confined to Peninsular 
Thailand, Sumatra, Peninsular Malaysia, and Singapore, subsp. baillonii, subsp. 
macropterifolia and subsp. sandakanensis are endemic in Borneo. 


Key to subspecies 


1. Inflorescences singly or doubly branched. Twigs, petiole and inflorescences sparsely 
tufted-puberulent, glabrescent. Two outer fruit calyx lobes hardly auriculate at base. 
Leaf blade narrowly elliptic, base narrowly cuneate......... 6... cece ee ee eee ee eene ee enenenees 

subsp. baillonii (F.Heim) P.S.Ashton 
(H.E. Baillon, 1827-1895, French botanist) 
Gard. Bull. Sing. 20 (1963) 277, op. cit. (1968) 111, op. cit. (1982) 532; Brown op. cit. 137; 
Anderson op. cit. (1980) 127, p.p.; PROSEA op. cit. 165; Newman et al. op. cit. (1996) 165. 
Basionym: Shorea baillonii F.Heim op. cit. (1891) 973. Type: Beccari PB 2891, Borneo, 
Sarawak, Mt. Matang (holotype P). Synonym: Shorea macroptera auct. non Dyer: Merrill 
op. cit. (1921) 405, Masamune op. cit. 495, p.p. 
Endemic in Borneo; recorded in Sarawak from Belaga, Bintulu, Kapit, Kuching, 
Marudi, Miri, Simunjan, Song, and Tatau districts (e.g., S 1490, S 11090, S 15581, 
S 25020, and S 43607). Abundant in mixed dipterocarp forest on clay and sandy 
clay soils over sendimentary rocks, at altitudes to 600 m. Occurring in Bako, 
Kubah and Lambir NPs; not vulnerable. 
Inflorescences exclusively doubly branched. Twigs, petiole and inflorescences densely 
persistently even-pubescent. Two outer fruit calyx lobes prominently auriculate at base. 
Leaf blade narrowly ovate or narrowly oblong, base obtuse..................cccceceeee ee eee 2 


2. Leaf blade narrowly ovate, 8-16 x 4-6 cm, apex gradually tapering; petiole to 1.5 cm 


subsp. macropterifolia P.S.Ashton 

(Latin, with leaves resembling those of subsp. macroptera) 

Gard. Bull. Sing. 20 (1963) 227, op. cit. (1964) 197, op. cit. (1968) 111, op. cit. (1982) 533; 
Meijer & Wood op. cit. 116, p.p.; Burgess op. cit. 182, p.p.; Anderson op. cit. (1980) 127, 
p.p.; PROSEA op. cit. 397; Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1996) 
166. Type: G.H.S. Wood SAN 16255, Borneo, Sabah, Sipitang district (holotype K; isotypes 
KEP, SAN). 

Endemic in Borneo. Known in Sabah from Beaufort, Kota Kinabalu, 
Kinabatangan, Sipitang, and Tawau districts (e.g., SAN 16453, SAN 16598, SAN 
72371, SAN 76270, and SAN 97510) and in Sarawak from Bintulu, Kapit, Lawas, 
Limbang, and Miri districts (e.g., S 1514, S 10701, S 15888, S 22323, and S 
66163). Also occurring in Brunei (e.g., BRUN 356, FMS 48102 and S 2151) and E 
Kalimantan (e.g., Meijer 2555). Much overlapping in distribution with subsp. 
baillonii but not on sandy clay soils and more frequent in the hills. Occurring in 
Kinabalu, Lambir and Mulu NPs; not vulnerable. 
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Leaf blade narrowly oblong, (9—)18—23 =< (4-)6.5—-9.5 cm, apex abruptly tapering; 
petiole:to2: cm long ss aed da dk Seatctade ata dae ith torent tate eda aatotale ha tabadas creaenh a Maas 
subsp. sandakanensis (Symington) P.S.Ashton 
(of Sandakan, Sabah) 
Gard. Bull. Sing. 20 (1963) 111, op. cit. (1982) 532; PROSEA op. cit. 397; Newman et al. 
op. cit. (1996) 167. Basionym: Shorea sandakanensis Symington op. cit. (1938) 343. Type: 
Agama FMS 38730, Borneo, Sabah, Sandakan district, Kabili FR (holotype KEP). 
Synonym: Shorea macroptera auct. non Dyer: Slooten op. cit. (1929) 203, Masamune op. 
cit. 495, p.p., Meijer & Wood op. cit. 116, p.p., Burgess op. cit. 182, p.p. 
Endemic in Borneo. Known in Sabah from Beaufort, Kinabatangan, Kota 
Kinabalu, Kudat, Labuk Sugut, Lahad Datu, Sandakan, and Tawau districts (e.g., 
SAN 23978, SAN 35341, SAN 38380, SAN 63791, and SAN 75971). Also occurring 
in Brunei (e.g., FMS 35673) and E Kalimantan (e.g., Meijer 2043 and Meijer 
2560). Occurring in Danum Valley Conservation Area and Sepilok FR; elsewhere 
vulnerable owing to land conversion. 


74. Shorea materialis Rid. 
(of the Materials, i.e., King’s (1893) Materials for a Flora of the Malay Peninsula) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Agr. Bull. Str. & F.M.S. 9 (1910) 183; Ashton op. cit. (1964) 140, op. cit. (1968) 74, op. cit. (1982) 
456; Anderson op. cit. (1980) 120; PROSEA op. cit. 432; Coode et al. (eds.) op. cit. 79; Newman et 
al. op. cit. (1998) 191. Lectotype (designated here): Ridley 15209 (Sanger Davies), Peninsular 
Malaysia, Pahang, Kuala Baloh (hololectotype K). Synonym: Shorea glauca non King: Browne op. 
cit. 168, p.p. 


Emergent tree, to 40 m tall, to 1.2 m diameter; bole straight; crown rather flat, diffuse, with 
a few large branches, pale from below; buttresses to 1.5 m tall, thin. Bark reddish to 
yellowish brown, cracked and irregularly oblong flaky. Young twig, inflorescence, leaf bud, 
stipule, bracteole, leaf below, and petiole cream lepidote; parts of calyx exposed in bud, 
ovary, nut, and base of fruit calyx outside cream-buff puberulent. Twigs terete, dark 
chocolate-brown, c. 1.5 mm diameter apically; stipule scars pale, short, falcate. Leaf buds 
linear, to 3 x 1 mm. Stipules linear, to 12 mm long, fugaceous. Leaves thinly coriaceous, 
drying pale brown above, cream lepidote below with darker veins; blade broadly ovate, 8— 
15 x 3.5-8.5 cm, base unequal, cuneate to subcordate, apex with slender acumen to 1.5 cm 
long; midrib evident, flat above, broad but not prominently raised below; lateral veins 9-12 
pairs, slender and elevated below; intercostal venation slender, densely scalariform, 
unraised; petiole 1.2-2 cm long. Inflorescences terminal or axillary; rachis slender, to 15 
cm long, singly branched, branchlets bearing to 12 flowers; bracteoles ovate, acute, to 2 mm 
long. Flowers: buds to 10 x 4 mm; corolla cream; stamens c. 30, filament and anther 
glabrous, connectival appendage short, setose; ovary and stylopodium ovoid-conical, style 
short, glabrous. Fruits: pedicel c. 2 mm long; calyx lobes unequal, 3 longer lobes to 9 x 3 
cm, tapering to 8 mm above the saccate base, 2 shorter ones linear-lobed, to 6 x 0.8 cm, 
similar at base. Nuts broadly ovoid, to 1.2 x 1.2 cm, tapering to an acute 4 mm style 
remnant. 


Vernacular name. Sarawak—selangan batu pasir (preferred name). 
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Distribution. E Sumatra?, East coastal Peninsular Malaysia and Borneo. In Sarawak 
recorded from Bintulu, Marudi and Miri districts (e.g., S 907, S 8254 and S 8661). Also 
occurring in Brunei (e.g., BRUN 513 and FMS 30553). 


Ecology. Very local, there sometimes quite common in kerangas forest on white sand 
terraces and in mixed dipterocarp forest on leached greyish yellow sands on narrow ridges, 
at altitudes to 800 m. Occurring in Lambir NP; elsewhere endangered. 


75. Shorea maxwelliana King 
(Sir George Maxwell, 1871-1959, one-time Resident of Perak, Peninsular Malaysia) 


(sect. Shorea, subsect. Barbata, se/angan batu) 


J. As. Soc. Beng. 62, 2 (1893) 114; Symington op. cit. (1933) 146, op. cit. (1934) 28, op. cit. (1938) 
325, op. cit. (1943) 21; Masamune op. cit. 495; Browne op. cit. 169; Ashton op. cit. (1964) 141, op. 
cit. (1968) 74, op. cit. (1982) 465; Meijer & Wood op. cit. 182; Burgess op. cit. 203; Anderson op. cit. 
(1980) 120; PROSEA op. cit. 432; Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1998) 193. 
Lectotype (designated here): King’s Collectors 3744, Peninsular Malaysia, Perak (hololectotype K). 
Synonyms: Shorea utilis King op. cit. 119; S. barbata Brandis op. cit. 81; S. alba Ridl., J. Str. Br. 
Roy. As. Soc. 82 (1920) 171; Balanocarpus ovalifolius Ridl., J. Fed. Malay States Mus. 10 (1920) 
130, p.p. 


Large emergent tree, to 50 m tall, to 1.6 m diameter; bole tall, cylindrical; crown large, 
diffuse, cauliflower-shaped; buttresses to 4 m tall, thin, prominent. Bark reddish to greyish 
brown, becoming shallowly densely cracked and small thin oblong flaked, eventually 
sometimes shaggy. Leaf bud, parts of perianth exposed in bud, fruit calyx, inflorescence, 
stipule, bracteole, ovary, and nut evenly buff-puberulent. Twigs slender, much-branched, 
terete, smooth, c. 0.7 mm diameter apically. Leaf buds globose to conical, minute, c. 1 mm 
diameter. Stipules linear, to 4 mm long, fugaceous. Leaves thinly coraceous, sometimes 
cream lepidote below, more or less shiny above, drying pale yellowish brown; blade ovate- 
lanceolate, 6-10 x 2.5—4 cm, base obtuse or broadly cuneate, apex caudate, acumen to 2 
cm long; midrib raised below, evident, raised but shallowly furrowed above; lateral veins 8— 
10 pairs, slender, raised but not prominent below, with or without minute axillary domatia; 
intercostal venation very slender, scalariform; petiole 0.7-1 cm _ long, slender. 
Inflorescences terminal or to 3-axillary; rachis terete, straight, to 5 cm long, singly 
branched, branchlets short bearing to 6 close flowers. Flowers: buds globose, to 2.5 mm 
diameter; petals cream; stamens c. 30, filaments glabrous, anthers setose apically, 
connectival appendage as long as anther, setose apically; ovary and stylopodium ovoid to 
pyriform, style short glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 10 = 1.5 cm, 
tapering to 4 mm above the saccate base, 2 shorter ones to 6 x 0.6 cm, otherwise similar. 
Nuts ovoid, to 2 x 1.5 cm, tapering, apiculate. 


Vernacular names. Sabah—selangan batu asam (preferred name). Sarawak—kumus hitam 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah, recorded from Beaufort, 
Kudat, Lahad Datu, Sandakan, Sipitang, Tawau, and Tenom districts (e.g., SAN 15221, SAN 
16644, SAN 28972, and SAN 66156) and in Sarawak from Bau, Belaga, Kapit, Kuching, 
Limbang, Lundu, Marudi, Miri, and Tatau districts (e.g., S 1816, S 7995, S 10195, S 19168, 
and S 46549). Also occurring in Brunei (e.g., BRUN 3397 and BRUN 5774) and SE 
Kalimantan (e.g., bb. 11212 and bb. 27761). 
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Ecology. Locally frequent in mixed dipterocarp forest and occasionally kerangas, on a wide 
range of soils and substrates including basalt, shale, porphyry dykes, granodiorite and 
sandstone, at altitudes to 600 m. Occurring in Bako, G. Gading, Kubah, Lambir and Mulu 
NPs, and Sepilok FR; not vulnerable. 


76. Shorea mecistopteryx Ridl. 
(Greek, megisto- = very big, pteron = wing; the fruit calyx lobes) 


(sect. Pachycarpae, red meranti) 


Bull. Misc. Inform. Kew (1925) 280, Slooten op. cit. (1929) 203; Symington op. cit. (1938) 348; 
Masamune op. cit. 495; Ashton op. cit. (1964) 198, op. cit. (1968) 111, op. cit. (1982) 525; Meijer & 
Wood op. cit. 119; Burgess op. cit. 154, 182; Anderson op. cit. (1980) 127; PROSEA op. cit. 397; 
Coode et al. (eds.) op. cit. 79; Newman et al. op. cit. (1996) 168. Type: Taha s.n., Borneo, Sabah, 
Kinabatangan (holotype K). Synonym: Shorea chrysophylla Ridl., Bull. Misc. Inform. Kew (1926) 
202. 


Large emergent tree, to 50 m tall, to 1.6 m diameter; bole tall, cylindrical or sometimes 
sinuous; crown large, becoming irregularly hemispherical, golden from below; buttresses to 
2 m tall, large, stout. Bark long remaining smooth, hoop-marked, greyish brown, eventually 
cracking and thinly flaking, leaving a scroll-marked surface; inner bark dull rust-brown to 
orange-brown at the cambium; heartwood pinkish brown, light. Young twig, inflorescence, 
stipule and bracteole outside (sparsely so within), petiole, and leaf below evenly persistently 
golden pubescent; nut yellowish buff-pubescent. Twigs compressed, to 6 x 2.5 mm apically; 
stipule scars cuneate, horizontal. Leaf buds ovoid, 5—8 x 2.5—5 mm, obtuse, compressed. 
Stipules hastate, acute, to 25 x 7 mm, not immediately caducous. Leaves chartaceous, 
brittle when dry and turning rich reddish brown below, paler above; blade oblong, 13-—20(— 
30) x 6-10(-12) cm, base cordate, apex with broad acumen to 0.8 cm long; midrib evident, 
more or less flat or shallowly furrowed above, prominent and terete below; lateral veins 
16-20 pairs, slender but prominent below, arched; intercostal venation densely scalariform, 
elevated below; petiole 2.5-3.5 cm long, stout. Inflorescences terminal or axillary, rachis 
terete or compressed, to 12 cm long, singly branched; bracteoles oblong, subacute, c. 7 x 2 
mm. Flowers: buds large, to 12 x 4 mm; connectival appendage more than 2x the length of 
anther; ovary ovoid-conical, glabrous, stylopodium slightly longer than ovary, cylindrical, 
thickened distally, style stout. Fruits: pedicel to 6 mm long, stout; calyx lobes unequal, 
glabrescent or puberulent towards base, 3 longer lobes to 23 x 3.3 cm, tapering to 1.8 cm 
above the saccate base, 2 shorter ones to 15 x 1.2 cm, otherwise similar. Nuts ovoid, to 4.2 
x 2.5 cm, acute. 


Vernacular names. Sabah—kawang burung (preferred name). Sarawak—engkabang 
burung (preferred name), engkabang larai (Iban), kawang tikus (Malay). 


Distribution. Endemic in Borneo; widespread but infrequent and local. In Sabah recorded 
from Kinabatangan and Sandakan districts (e.g., SAN 4975, SAN 4977, SAN 5493, SAN 
20811, and SAN A 3150) and in Sarawak from Kapit, Lundu, Marudi, and Miri districts 
(e.g., S 14458, S 15441, S 29278, and S 49889). Also occurring in Brunei (e.g., BRUN 3284 
and S 1634) and C Kalimantan (e.g., Argent 9495, Newman et al. 625, Newman et al. 626, 
and Peters 1035). 
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Ecology. Local but widespread in mixed dipterocarp forest on sandy clay soils, including on 
intermediate igneous rocks, at altitudes to 400 m. Recorded from G. Gading NP; elsewhere 
vulnerable owing to land conversion. 


77. Shorea micans P.S.Ashton 
(Latin, micans = gleaming; the shiny leaf) 


(sect. Shorea, subsect. Barbata, se/angan batu) 


Gard. Bull. Sing. 31 (1978) 38, op. cit. (1982) 463; Newman ef al. op. cit. (1998) 193. Type: Meijer 
SAN 39312, Borneo, NE Sabah, Karamuak, Bt. Meliau (holotype L; isotypes KEP, SAN). 


Low emergent or main canopy tree. Bark flaky. Inflorescence and nut densely greyish 
puberulent, fruit calyx sparsely so; other known parts glabrous, shiny. Twigs terete, much- 
branched, slender, c. 1 mm diameter apically. Leaf buds minute. Stipules unknown. Leaves 
thinly coriaceous, shiny, drying dark tawny-brown below, greyish brown above; blade 
ovate-lanceolate, 5-10 x 1.8-4.7 cm, base subequal, broadly cuneate, margin narrowly 
subrevolute, apex subcaudate, acumen to 1.3 cm long; midrib slender, evident and raised on 
both surfaces; lateral veins 7-8 pairs, very slender, slightly elevated below; intercostal 
venation scalariform, obscure; petiole very slender, 0.7-1.2 cm long. Inflorescences 
terminal or subteminal-axillary; rachis slender, straight, shortly branched, to 7 cm long. 
Flowers unknown. Fruits: pedicel c. 1 mm long, slender; calyx lobes unequal, 3 longer 
lobes to 5 x 1.5 cm, tapering to c. 4mm above the saccate base, 2 shorter ones to 2.5 x 0.4 
cm, otherwise similar. Nuts ovoid, to 1.9 x 0.7 cm, prominently apiculate. 


Distribution. Endemic in Borneo. Known only in Sabah from Kuala Penyu, Labuk Sugut 
and Sandakan districts (e.g., SAN 24279, SAN 50994 and the type). 


Ecology. In mixed dipterocarp forest on soils overlying ultrabasic rock, at altitudes to 500 
m. Critically endangered. 


78. Shorea monticola P.S.Ashton 


(Latin: montis = mountain, -cola = -dweller; the habitat) 
(sect. Brachypterae, red meranti) 


Gard. Bull. Sing. 19 (1962) 297, op. cit. (1964) 200, op. cit. (1968) 111, op. cit. (1982) 519; Meijer & 
Wood op. cit. 121; Burgess op. cit. 166; Anderson op. cit. (1980) 127; Coode et al. (eds.) op. cit. 79; 
Newman et al. op. cit. (1996) 169. Type: Clemens 31885, Borneo, Sabah, Mt. Kinabalu, Penibukan 
(holotype K; isotype L). 


Low emergent tree to 40 m tall, to 1.2 m diameter; bole cylindrical, straight; buttresses to 
1.5 m tall, stout; crown densely evenly hemispherical, golden suffused from below. Bark 
pinkish to reddish brown, becoming shallowly cracked and thinly patchily oblong flaked; 
inner bark reddish brown; heartwood dark red, hard. Young twig, leaf bud, petiole, venation, 
inflorescence, and parts of perianth exposed in bud at first yellowish buff-pubescent, 
persistent on leaf bud, corolla and inflorescence, sparsely persisting in calyx base into fruit, 
elsewhere caducous. Twigs terete, minutely warty lenticellate, stout, c. 3 mm diameter 
apically. Leaf buds narrowly ovate, acute, falcate, 5-10 x 2-4 mm. Stipules unknown. 
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Leaves thickly coriaceous, drying golden- to chocolate-brown below, tawny-brown above; 
blade elliptic, 8-13 x 5—8 cm, base obtuse to broadly cuneate, apex with broad, short, 
acumen to 0.5 cm long; midrib obscure, sunken above, prominent and sharply ridged below; 
lateral veins 13-16 pairs, prominent below, arched; intercostal venation densely 
scalariform, slender, hardly elevated or obscure; petiole 2-2.5 cm long, stout. 
Inflorescences terminal or axillary; rachis terete, to 12 cm long, branchlets bearing to 12 
flowers; bracteoles unknown. Flowers: buds to 7 x 3 mm; connectival appendage 2—3x as 
long as anther; ovary and stylopodium pyriform, style as long as ovary, glabrous. Fruits: 
calyx lobes unequal, 3 longer lobes to 7 x 1.5 cm, tapering only slightly above the saccate 
base, 2 shorter ones narrowly oblong, to 3.5 x 0.6, similar at base. Nuts ovoid, to 1.6 x 1 
cm, shortly acute. 


Vernacular names. Sabah—seraya burung (preferred name). Sarawak—meranti gunung 
(preferred name). 


Distribution. Endemic in Borneo; throughout the northern mountain chain from W 
Kalimantan and G. Penrissen, W Sarawak, to Kinabalu and Trus Madi Range in northern 
Sabah. In Sabah recorded from Keningau, Kota Belud, Papar, Ranau, Sipitang, and 
Tambunan districts (e.g., SAN 16704, SAN 16914, SAN 24058, SAN 50206, and SAN A 
4353) and in Sarawak from Bintulu, Kapit, Kuching, Lawas, Miri, Sri Aman, and Tatau 
districts (e.g., S 4525, S 8816, S 19169, S 26524, and S 67522). 


Ecology. Locally common in the upper limits of upper dipterocarp forest, on organic soils 
on various substrates including basalt, at 600-1500 m altitude. Common in Kinabalu NP, 
and occurring in Mulu NP; probably not vulnerable. 


79. Shorea mujongensis P.S.Ashton 
(of the Mujong, Ulu Tinjar, Rajang, Sarawak) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 292, op. cit. (1968) 87, op. cit. (1982) 484; Anderson op. cit. (1980) 122; 
Kessler & Sidiyasa op. cit. 106; Newman et al. op. cit. (1996) 170. Type: Ashton S 19038, Borneo, 
Sarawak, Hose Mountains, Base of Bt. Temedu (holotype K; isotypes KEP, L, SAR). 


Vast tree to 70 m tall, to 1.6 m diameter; crown dense, cauliflower-shaped; bole tall, 
cylindrical; buttresses stout, large, to 5 m tall and wide. Bark fawn-brown, deeply cracked 
and small thin oblong-flaky; dammar in dark brown coxcombs. Young twig, leaf bud, parts 
of perianth exposed in bud, ovary, and nut buff-puberulent, caducous other than on 
inflorescence, corolla and ovary. Twigs terete, rugulose, c. 2 mm diameter apically. Leaf 
buds minute. Stipules unknown. Leaves glabrous, chartaceous, drying greenish grey; blade 
ovate or elliptic, 6-14 x 2.5—5.5 cm, base obtuse or cuneate, margin narrowly revolute, 
apex with acumen to 0.8 cm long; midrib evident, flat above, prominent and terete below; 
lateral veins 8-13 pairs, slender but prominent below; petiole 1-1.6 cm _ long. 
Inflorescences terminal or axillary; rachis terete, to 6 cm long, singly branched. Flowers: 
buds to 6 x 4 mm; stamens 15, connectival appendage as long as anther, glabrous; ovary 
and stylopodium pyriform, style short, glabrous. Fruits: pedicel to 2 mm long; calyx lobes 
unequal, 3 longer lobes to 7 x 1.5 cm, tapering to 4 mm wide above the narrowly saccate 
tuberculate base, 2 shorter ones to 4.5 x 0.7 cm, otherwise similar. Nuts narrowly ovoid, to 
2.2 x 0.7 cm. 
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Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort, Sandakan and Tawau 
districts (e.g., SAN 4946, SAN 15429 and SAN 27425) and in Sarawak from Kapit and 
Kuching districts (e.g., S 19038, S 19993 and S 29569). Also occurring in E Kalimantan. 


Ecology. Frequent, but very local in mixed dipterocarp forest, and apparently mostly on 
basic to weakly acid volcanic rocks, on clay soils, at altitudes to 1000 m. Endangered by 
land conversion. 


80. Shorea multiflora (Burck) Symington Plate 4D. 


(Latin, multi = many, flos = a flower; the many-flowered inflorescence) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 9 (1938) 330, op. cit. (1943) 54; Slooten op. cit. 3 (1956) 320; Browne op. cit. 63; 
Ashton op. cit. (1964) 157, op. cit. (1968) 87, op. cit. (1982) 475; Meijer & Wood op. cit. 76; Burgess 
op. cit. 218; Anderson op. cit. (1980) 122; PROSEA op. cit. 420; Coode et al. (eds.) op. cit. 80; 
Newman et al. op. cit. (1996) 171. Basionym: Doona multiflora Burck op. cit. (1887) 234. Type: 
Teijsmann HB 12063, Sumatra (holotype BO). Synonyms: Richetia latifolia F.Heim op. cit. (1891) 
976; R. acuminata F.Heim op. cit. (1891) 979; R. oblongifolia F.Heim op. cit. (1891) 979; R. 
penangiana F.Heim op. cit. (1891) 980; Balanocarpus penangianus (F.Heim) King op. cit. 131; 
Hopea multiflora (Burck) Brandis op. cit. 60; H. multiflora (Burck) Brandis var. venosa Boerl., Cat. 
Hort. Bog. 2 (1901) 102; Balanocarpus latifolius (F.Heim) Brandis op. cit. 112, Merrill op. cit. (1921) 
407; B. acuminatus (F.Heim) Brandis op. cit. 115, Merrill op. cit. (1921) 407; B. sibogae Boerl., op. 
cit. 112; B. multiflorus (Burck) Symington op. cit. (1933) 153. 


Low emergent or main canopy tree, to 40 m tall, to 1 m diameter; bole straight, cylindrical; 
crown diffusely hemispherical, with many ascending branches; buttresses short, stout. Bark 
dappled fawn, becoming densely cracked and thin oblong-flaky. Young twig, petiole, stipule 
outside, inflorescence, leaf bud, parts of perianth exposed in bud, and usually ovary and 
nut, densely greyish buff-puberulent, persistent except on twig, petiole and calyx; ovary and 
nut sometimes glabrous. Twigs slender, terete, smooth, much-branched, c. 1 mm diameter 
apically. Leaf buds small, ovoid, c. 2 x 1.5 mm. Stipules narrowly lanceolate, to 6 x 2 mm, 
fugaceous. Leaves thinly coriaceous, drying yellowish green to yellowish brown; blade 
ovate-lanceolate, 4.5—7.5 x 2—3.5 cm, base cuneate, equal or subequal, sometimes with 
paired basal domatia, apex caudate, acumen to 1.5 cm long; midrib narrowly shallowly 
sunken above, somewhat raised below; lateral veins 8-10 pairs, very slender, barely 
elevated below, distant; intercostal venation subreticulate; petiole slender, 0.7—1 cm long. 
Inflorescences terminal or axillary; rachis terete, lax, to 16 cm, branchlets short, bearing to 
9 flowers; bracteoles minute, fugaceous. Flowers: buds small, to 2.5 mm long; petals pale 
yellow, linear; stamens (10-)15, connectival appendage 112-2x as long as anther, ciliate 
distally; ovary and stylopodium ovoid-tapering, style glabrous, with stylopodium as long as 
ovary. Fruits: calyx lobes subequal, deltoid, acute, saccate, thickened, to 0.5 x 0.4 cm. Nuts 
obovoid, to 2 x 1.2 cm, mucronate, pubescent or glabrous and shiny. 


Vernacular names. Sabah—banjutan (preferred name). Sarawak—lun jantan (preferred 
name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo (common throughout the island). In 
Sabah known from Beaufort, Kota Kinabalu, Labuk Sugut, Lahad Datu, Semporna, 
Sipitang, and Tawau districts (e.g., SAN 15081, SAN 15503, SAN 16464, SAN 38705, and 
SAN 131979) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Limbang, Lubok Antu, 
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Lundu, Marudi, Miri, and Tatau districts (e.g., S 13761, S 23812, S 37845, S 46588, and S$ 
69656). Also occurring in Brunei (e.g., BRUN 2630 and BRUN 5649) and SE Kalimantan 
(e.g., bb. 34427 and Church et al. 427). 


Ecology. The most abundant of the yellow merantis: in kerangas, and mixed dipterocarp 
forest on the yellow sands of the coastal hills and the inland shale ridges; also on organic 
soil over karst limestone; but rare or absent from moist clay slopes and the deep friable 
clays of basic volcanic rocks and calcareous shale, at altitudes to 900 m. In Sabah, common 
in Sepilok FR and recorded from Kinabalu NP, and in Sarawak, common in Bako, Kubah, 
Lambir and Mulu NPs; not vulnerable. 


Notes. Shorea hopeifolia can be confused with this species (see there). 


81. Shorea myrionerva Symington ex P.S.Ashton 
(Greek, myrio- = countless; Latin, nervus = vein; the many-veined leaf blade) 


(sect. Mutica, subsect. Auriculatae, red meranti) 


Gard. Bull. Sing. 19 (1962) 299, op. cit. (1964) 201, op. cit. (1968) 111, op. cit. (1982) 530; Meijer & 
Wood op. cit. 122; Burgess op. cit. 183; Anderson op. cit. (1980) 127; Coode et al. (eds.) op. cit. 80; 
Newman et al. op. cit. (1996) 173. Type: Drahman S 1519, Borneo, Sarawak, Lawas district, 
Merapok (holotype KEP; isotype L). 


Canopy, occasionally emergent tree, to 45 m tall, to 1.2 m diameter; bole often leaning; 
crown loose, generally oblong, the branches pendent with upturned twig endings and 
hanging leaves; buttresses to 1.5 m but usually less, stout. Bark at first smooth, becoming 
shallowly v-section fissured then powdery flaky, often moss-covered; inner bark yellowish 
brown; heartwood pinkish brown. Twig and petiole persistently sparsely coarsely pale 
fulvous hispid; venation below and stipule more shortly so; inflorescence sparsely so 
towards base; midrib above, stipule and bracteole outside puberulent; leaf blade 
glabrescent; other parts glabrous. Twigs terete, straight, few-branched, stout, c. 3 mm 
diameter apically. Leaf buds imbedded in a loose group of bud scales, compressed, to 10 x 
7 mm. Stipules broadly hastate, subauriculate, subpersistent, to 17 x 7 mm. Leaves 
chartaceous, drying reddish brown; blade narrowly oblong, 12—22 x 4.5—9 cm, base obtuse, 
apex tapering abruptly, acumen to 0.8 cm long; midrib obscurely sunken above, prominent 
below; lateral veins 24-28 pairs, prominent, arched towards margin; intercostal venation 
slender, scalariform; petiole stout, 1.2-2 cm long. Inflorescences axillary (rarely terminal) 
to ramiflorous; rachis terete to ribbed on drying, lax, singly branched, the branchlets short 
bearing to 5 flowers; bracteoles ovate, obtuse, to 8 x 1.5 mm. Flowers: buds to 5 x 3 mm; 
petals dark red with pale margin; stamens 15, connectival appendage short, becoming 
reflexed; ovary and stylopodium narrowly conical to pyriform, style shorter than both, 
columnar, glabrous. Fruits: calyx lobes unequal, 3 longer lobes oblong, obtuse, 
chartaceous, to 17 x 2.5 cm, not tapering, the thickened base surrounded by prominent 
lateral auricles, 2 shorter ones linear-lobed, to § x 0.7 cm, saccate but not auriculate. Nuts 
ellipsoid, to 2.5 x 1.3 cm, pruinose, with c. 1.5 cm tapering style remnant. 


Vernacular names. Sabah—seraya urat banyak (preferred name). Sarawak—langgai sepit 
udang (Iban), meranti sepit udang (preferred name). 
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Distribution. Endemic in Borneo. In Sabah known from Beaufort district (e.g., KEP 80268 
and KEP 80269) and in Sarawak from Bintulu, Kapit, Lawas, Limbang, Marudi, and Miri 
districts (e.g., S 15591, S 23302, S 29353, S 31986, and S 43166). Also occurring in Brunei 
(e.g., BRUN 5200 and BRUN 5218) and Kalimantan (e.g., Argent et al. 9492). 


Ecology. Locally common in mixed dipterocarp and riparian forest on moist clay soils on 
lower hillsides and the banks of both fast and sluggish rivers, at altitudes to 400 m. 
Occurring in Lambir and Mulu NPs; elsewhere vulnerable owing to the loss of its habitat. 


82. Shorea obovoidea Slooten 
(Latin, obovoideus = obovoid; the fruit) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Reinwardtia 3 (1956) 332; Ashton op. cit. (1968) 88, op. cit. (1982) 477; Anderson op. cit. (1980) 122; 
Newman et al. op. cit. (1996) 477. Type: Egon SA 616, Borneo, Sarawak, Semengoh FR (holotype 
KEP). 


Main canopy tree, to 35 m tall, to 60 cm diameter; bole straight, cylindrical; crown small, 
dense, hemispherical; buttresses low, stilt roots sometimes present. Bark dark tawny-brown, 
smooth to shallowly patchily flaky. Leaf bud, twig, inflorescence, parts of perianth exposed 
in bud, and petiole densely somewhat unevenly golden brown puberulent; venation below 
sparsely so; ovary and nut evenly buff-pubescent. Twigs terete, slightly rough, c. 2 mm 
diameter apically. Leaf buds ovoid, acute, to 2 x 1 mm. Stipules unknown. Leaves 
coriaceous, drying tawny brown below, greyish brown above; blade elliptic, 5-13 x 1.7-4.5 
cm, base cuneate, margin minutely revolute, apex subcaudate, acumen to 1.2 cm long; 
midrib narrowly evident but furrowed above, prominent below; lateral veins 8—10 pairs, 
arched, slender but prominent below; intercostal venation subreticulate, elevated below; 
petiole slender, 0.5—1.1 cm long. Inflorescences terminal or axillary; rachis terete, singly 
branched, branchlets bearing to 5 flowers; bracteole minute, deltoid, acute, c. 1 mm long, 
fugaceous. Flowers: buds small, to 3 x I mm; corolla cream; stamens 15, connectival 
appendage slightly longer than anther; ovary ovoid, without stylopodium, style columnar, 
stout, slightly shorter than ovary, puberulent in the basal half. Fruits: pedicel c. 1 mm long; 
calyx lobes subequal, ovate, acute, relatively thin, hardly saccate, to 1.2 x 0.9 cm. Nuts 
ellipsoid, to 2.3 x 1.6 cm, acute. 


Distribution. Endemic in Borneo. Known in Sarawak from Kuching, Kapit and Samarahan 
districts (e.g., S 9/02, S 11072, S 14368, S 15225, and S 67572). Also occurring in SE 
Kalimantan (e.g., bb. 21243). 

Ecology. Very local in mixed dipterocarp forest, on leached sandy clay soil on low hills, at 
altitudes to 300 m. Endangered by forest conversion. 

83. Shorea obscura Meijer 


(Latin, obscurus = obscure; originally confused with S. atrinervosa) 


(sect. Shorea, subsect. Shorea, selangan batu) 
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Act. Bot. Neerl. 12 (1963) 333; Meijer & Wood op. cit. 184; Ashton op. cit. (1964) 142, op. cit. (1968) 
74, op. cit. (1982) 457; Burgess op. cit. 203; Anderson op. cit. (1980) 120; PROSEA op. cit. 432; 
Coode et al. (eds.) op. cit. 80; Newman et al. op. cit. (1998) 193. Lectotype (designated here): G.H.S. 
Wood SAN 15166, Borneo, Sabah, Bt. Sipitang (hololectotype K; isolectotypes KEP, L, SAN). 


Emergent tree, to 60 m tall, to 1.3 m diameter; bole tall, straight; crown diffuse cauliflower- 
shaped, pale from below; buttresses to 6 m tall, thin. Bark greyish to reddish brown, closely 
cracked and evenly oblong flaky. Leaf venation below, petiole, twig, inflorescence, leaf bud, 
parts of perianth exposed in bud, stipule, bracteole, ovary, and fruit densely pale buff-brown 
puberulent, caducous except on inflorescence, buds, stipule and bracteole. Twigs terete, 
slender, 1.5—2 mm diameter apically. Leaf buds ovoid to falcate, 2-4 x 1.5—2.5 mm. 
Stipules oblong, acute, to 7 x 2.5 mm, caducous. Leaves coriaceous, cream lepidote below 
with the veins drying darker brown, drying greyish brown above; blade ovate-lanceolate, 7— 
12 x 2.5-5 cm, base cuneate, apex with slender acumen to I cm long; midrib evident, flat or 
elevated above, more prominently so below; lateral veins 7-9 pairs, arched, distinctly 
raised below, intercostal venation scalariform, slender, hardly elevated, obscure; petiole 
slender, 1.2—2 cm long. Inflorescences terminal or axillary; rachis terete, to 12 cm long, 
singly branched, branchlets bearing to 5 flowers; bracteoles elliptic-ovate, acute, c. 3 mm 
long, fugaceous. Flowers: buds to 6 x 2 mm; petals bright pink, cream at margin; stamens 
35-45, filaments and anthers glabrous, connectival appendage almost as long as anther, 
setose; ovary and stylopodium ovoid, tapering into the short glabrous style. Fruits: calyx 
lobes unequal, 3 longer lobes to 10 x 2 cm, tapering 5 mm broad above the saccate base, 2 
shorter ones oblong, lobed, to 5 x 0.5 cm, similar at base. Nuts globose to ellipsoid, to 1.2 
x 0.9 cm, abruptly apiculate. 


Vernacular names. Sabah—selangan batu tanduk (preferred name). Sarawak—selangan 
batu padi (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Kota Kinabalu (Gaya Is.), Ranau, 
Sipitang, Tawau, and Tuaran districts (e.g., SAN 15166, SAN 16772, SAN 20651, SAN 
22370, and SAN 99400) and in Sarawak from Belaga, Limbang, Lundu, and Tatau districts 
(e.g., S 1684, S 10179, S 25011, S 28236, and S 32331). Also occurring in Brunei (e.g., 
BRUN 5438 and Prance 30589) and SE Kalimantan (e.g., bb. 16966 and bb. 22911). 


Ecology. Locally frequent in mixed dipterocarp forest on leached sandy clay and well- 
drained clay soils, especially on spurs and ridges, probably most abundant at 600-800 m 
altitude, occasionally to 1400 m in upper dipterocarp forest. Occurring in Kinabalu and 
Mulu NPs; elsewhere vulnerable. 


84. Shorea ochracea Symington Fig. 26. 


(Latin, ochraceus = the colour of ochre, warm yellow; the leaf undersurface) 
(sect. Anthoshorea, white meranti) 


Gard. Bull. S. S. 8 (1935) 285; Masamune op. cit. 495; Browne op. cit. 158; Ashton op. cit. (1964) 
165, op. cit. (1968) 94, op. cit. (1982) 492; Meijer & Wood op. cit. 57; Burgess op. cit. 159; Anderson 
op. cit. (1980) 123; PROSEA op. cit. 412; Coode et al. (eds.) op. cit. 80; Newman et al. op. cit. (1996) 
174. Lectotype (designated here): Spurway S 167, Borneo, Sarawak, Baleh, Merirai (hololectotype 
KEP). 
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Fig. 26. Shorea ochracea. A, leafy twig with young shoots; B, abaxial view of bract; C, 
adaxial view of bract; D, abaxial vicw of bracteole; FE, adaxial view of bracteole; F, flower 
bud; G, adaxial view of outer sepal; H, adaxial view of inner sepal; I, abaxial view of petal; J, 
adaxial view of petal; K, gynoecium and stamens; L, adaxial view of stamens; M, abaxial 
view of stamens; N, fruit; O, fruit with the nut partially exposed. (A from S 32359, B—O from 


BRUN 3274.) 
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Fig, 27. Shorea ovalis, subsp. ovalis (N—O) and subsp. sarawakensis (A—M). A, flowering 
leafy twig; B, detail of venation and indumentum on lower leaf surface; C, portion of 
inflorescence; D, opening flower; E, longitudinal section of open flower; F, abaxial view of 
bract; G, adaxial view of outer sepal; H, adaxial view of inner sepal; I, adaxial view of petal; 
J, abaxial view of petal; K, adaxial view of stamens; L., abaxial view of stamens; M, gynoecium, 
N, fruit; O, longitudinal section of fruit. (A-M from § /5159, N-O from SAN 16474.) 


DIPTEROCARPACEAE (ASHTON) 


Large emergent tree, to 50 m tall, to 1.3 m diameter; bole straight or malformed; crown 
irregularly hemispherical, dense, large-leaved, pale yellowish from below; buttresses to 1.5 
m tall, very stout. Bark mottled pale brown, becoming deeply prominently irregular-section 
fissured and eventually crumbly flaky, dark chocolate-brown; inner bark pale yellowish 
brown and cream-yellow laminated; dammar pale cream-yellow, as smears on bole. Twig, 
leaf bud, inflorescence, parts of perianth exposed in bud, fruit calyx, stipule, bracteole, and 
petiole densely persistently rufous brown or greenish yellow powdery pubescent, partially 
caducous, sparse on leaf below; ovary and nut densely evenly cream pubescent. Twigs 
terete, with horizontal or ascending stipule scars, stout, 4-5 mm diameter apically. Leaf 
buds globose to ovoid, obtuse, 3—6 x 3—5 mm. Stipules elliptic, obtuse, to 20 x 15 mm, 
caducous. Leaves thickly coriaceous and somewhat turned up along the midrib, bright 
yellow lepidote below (mature trees); blade broadly elliptic-oblong, 12-18 x 7-10 cm 
(larger in juveniles), base cordate, apex with broad acumen to 0.5 cm long; midrib obscure, 
sunken, above, prominently terete below; lateral veins 25-30 pairs, dense, arched, 
prominent below; intercostal venation densely scalariform, obscure; petiole stout, 1.3—2 cm 
long. Inflorescences terminal or axillary; rachis terete, lax, to 10 cm long, branchlets 
bearing to 8 flowers; bracteoles large, elliptic, obtuse, subpersistent, to 20 x 10 mm. 
Flowers: buds to 8 x 3 mm; stamens 15, anther oblong, tapering, connectival appendage 
somewhat longer than anther; ovary ovoid, without stylopodium, style glabrous except 
towards base, as long as ovary. Fruits: calyx lobes unequal, 3 longer lobes to 10 x 2 cm, 
oblong, tapering to I cm above the narrowly auriculate centrally thickened base, 2 shorter 
ones to 4.5 x 0.5 cm, unequal, otherwise similar. Nuts ovoid, to 1.5 x 1 cm, with to 2.5 mm 
style remnant. 


Vernacular names. Sabah—melapi daun besar (preferred name). Sarawak—raruk (Iban). 


Distribution. Endemic in Borneo. In Sabah recorded from Beaufort, Kinabatangan, 
Sipitang, and Tawau districts (e.g., SAN 15229, SAN 16813, SAN 19537, SAN 27974, and 
SAN 93773) and in Sarawak from Belaga, Bintulu, Kapit, Limbang, and Miri districts (e.g., 
S 15117, S 29685, S 32359, S 46447, and S 69173). Also occurring in Brunei (e.g., BRUN 
3274 and BRUN 5434) and W and NE Kalimantan (e.g., Avifin Berau 1092 and Kessler et 
al. Berau 891). 


Ecology. Scattered, usually as isolated individuals, in mixed dipterocarp forest on 
undulating land and hills, on sandy clay and clay soils, at altitudes to 750 m. Occurring in 
Lambir and Mulu NPs; elsewhere vulnerable owing to both land conversion and logging. 


85. Shorea ovalis (Korth.) Blume Fig. 27. 


(Latin, ovalis = oval; the leaf shape) 
(sect. Ovalis, red meranti) 


Mus. Bot. Lugd.-Bat. 2 (1852) 33; Merrill op. cit. (1921) 406; Symington op. cit. (1939) 370, op. cit. 
(1943) 80; Masamune op. cit. 495; Browne op. cit. 132; Ashton op. cit. (1963) 274, op. cit. (1982) 
548; Meijer & Wood op. cit. 125 p.p.; Burgess op. cit. 154, 183; PROSEA op. cit. 398; Kessler & 
Sidiyasa op. cit. 106; Newman et al. op. cit. (1996) 176. Basionym: Vatica ovalis Korth., Kruidk. 
(1841) 73. Type: Korthals s.n. (= RHL Sheet No. 902146618), Borneo, Kalimantan, Prarawing 
(holotype L). Synonyms: Vatica eximia Migq., op. cit. 486; V. sublacunosa Miq., op. cit. 486; Hopea 
aspera de Vriese op. cit. 28; Shorea eximia (Miq.) Scheff., Nat. Tijd. Ned. Ind. 31 (1870) 349; S. 
eximia (Miq.) Scheff. var. angustifolia Burck op. cit. (1887) 218; S. sublacunosa (Miq.) Scheff., op. 
cit. 350. 
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Large emergent tree, to 50 m tall, to 1.3 m diameter; bole tall, cylindrical; crown 
hemispherical, rather even, with many ascending branches; buttresses to 1.5 m tall, stout. 
Bark pale pinkish brown and grey mottled, becoming shallowly v-section fissured, 
eventually patchily powdery flaky; inner bark pale reddish brown; heartwood pink, 
relatively light. Twig, inflorescence, parts of perianth exposed in bud, stipule, bracteole, 
petiole, and leaf below densely persistently scabrid-puberulent to coarsely pubescent or 
tufted tomentose or sparsely so; ovary and nut densely evenly pubescent; fruit calyx sparsely 
puberulent. Twigs terete, straight, sparingly branched, stout, c. 3 mm diameter apically; 
stipule scars cuneate, slightly ascending. Leaf buds ovoid, obtuse, to 8 x 6 mm. Stipules 
ovate, acute, prominently veined, to 13 X 7 mm, subpersistent. Leaves coriaceous, weakly 
blistered in juveniles, drying rich reddish brown below, pink-mauve above; blade narrowly 
oblong-ovate, 10-18 x 3-7 cm, or narrowly oblong, 12-17 x 2—4.5 cm, base obtuse, 
margin more or less narrowly revolute, apex with narrow acumen, to 0.8 cm long; midrib 
narrowly evident but furrowed above, prominent below; lateral veins (20-)22—25 pairs, 
prominent below, arched, dense; intercostal venation distinctly elevated, scalariform; 
petiole 0.7-0.9 cm long. Inflorescences terminal or axillary; rachis rigid, to 18 cm long, 
branchlets compact bearing to 8 flowers; bracteole broadly elliptic, obtuse, to 8 x 6 mm, 
concave round bud. Flowers: buds broadly ovoid to subglobose, to 5 mm long; petals 
cream, pink-tinged at base; stamens 50-70, connectival appendage short, vestigial; ovary 
and stylopodium narrowly conical, style short, cylindrical, glabrous. Fruits: calyx lobes 
unequal, 3 longer lobes to 11 x 1.4 cm, tapering to 7 mm above the saccate base, 2 shorter 
ones linear-lobed, to 6 x 0.4 cm, similar at base. Nuts ovoid, to 2.2 x 1.3 cm, with to 2.5 
mm tapering style remnant. 


Vernacular names. Sabah—seraya kepong (preferred name), Sarawak—meranti kepong 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. 


Ecology. Frequent, sometimes common in mixed dipterocarp forest on fertile well- 
structured clay soils, on low hills, at altitudes to 500 m. 


Notes. Two species, viz. subsp. ovalis and subsp. sarawakensis, are recognised. 


Key to subspecies 


Twigs and inflorescences densely persistently scabrid-puberulent to coarsely pubescent. 
Leaf blade narrowly oblong-ovate, 10-18 <x 3-7 cm, densely scabrid-pubescent below; 
margin: more or less. reVolUte ws. ciddecssetescedowe sen Ma deiadacadode db enngeedae essa deadewemdendunwoedeces 
subsp. ovalis 
Absent from Brunei, Sarawak and W Sabah but widespread in E Sabah and known 
from Kinabatangan, Sandakan and Tawau districts (e.g., SAN 16474, SAN 20906, SAN 
23973, SAN 39114, and SAN 63079). Also occurring in E and SE Kalimantan (e.g., 
Ambriansyah & Arifin Berau 1072, bb. 34377, Meijer 2198, and Meijer 2222). Ecology 
as the species. Occurring in Sepilok FR; elsewhere vulnerable owing to land 
conversion. 
Twigs and inflorescences prominently tufted tomentose, tufts to 3 mm long. Leaf blade 
narrowly oblong, 12-17 x 2—4.5 cm, glabrous below; margin prominently revolute............ 
subsp. sarawakensis P.S.Ashton 
(of Sarawak) 
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Gard. Bull. Sing. 20 (1963) 275, op. cit. (1968) 111, op. cit. (1982) 549; Meijer & Wood op. cit. 
126, p.p.; Burgess op. cit. 154, 183; Anderson op. cit. (1980) 127; PROSEA op. cit. 398; Coode 
et al. (eds.) op. cit. 80; Newman et al. op. cit. (1996) 177. Type: Ashton BRUN 3281, Borneo, 
Brunei, Andulau FR (holotype K; isotype KEP). 

Endemic in Borneo; recorded in Sabah from Beaufort, Kota Merudu, Lahad Datu, 
Ranau, Sandakan, Semporna, Sipitang, and Tawau districts (e.g., SAN 15182, SAN 
16364, SAN 17850, SAN 18301, and SAN 63754) and in Sarawak from Kuching, Lundu 
and Miri districts (e.g., S 15159, S 29472, S 37800, S 46492, and S 49957). Also 
occurring in Brunei (e.g., BRUN 328/ and S 1652) and NW Kalimantan (e.g., Suzuki K 
9758). As subsp. ovalis, but usually as scattered individuals, on leached clay and sandy 
clay soils. Occurring in Kubah, Lambir and Mulu NPs; not vulnerable. 


86. Shorea ovata Dyer ex Brandis 
(Latin, ovatus = ovate; the leaf shape) 


(sect. Mutica, subsect. Mutica, red meranti) 


J. Linn. Soc. Bot. 31 (1895) 91; Merrill op. cit. (1921) 406; Symington op. cit. (1933) 140, op. cit. 
(1943) 82; Masamune op. cit. 495; Browne op. cit. 148; Ashton op. cit. (1964) 230, op. cit. (1968) 
112, op. cit. (1982) 545; Meijer & Wood op. cit. 127; Burgess op. cit. 166; Anderson op. cit. (1980) 
127; PROSEA op. cit. 398; Coode et al. (eds.) op. cit. 179. Lectotype (designated here): Curtis 201, 
Peninsular Malaysia, Penang Hill (hololectotype K). Synonyms: Shorea plagata Foxw., op. cit. 
(1918) 192; S. agsaboensis W.L. Stern, Brittonia 17 (1965) 36. 


Main canopy or low emergent tree, occasionally to 50 m tall, to 1.4 m diameter but usually 
shorter; bole straight, cylindrical; crown hemispherical to cauliflower-shaped, usually with 
many radiating branches; buttresses to 1 m tall, usually short, stout. Bark at first mottled 
fawn, dark brown and ochreous reminiscent of Calophyllum, becoming deeply closely v- 
section fissured; inner bark deep pink to dark meat-red; heartwood dark reddish brown. 
Young twig, inflorescence, parts of calyx exposed in bud, leaf bud, stipule, bracteole, 
petiole, midrib above, and leaf below densely persistently evenly ochreous to rust- 
puberulent, scabrous on inflorescence and venation below, sparsely so on fruit calyx; nut 
yellowish brown pubescent. Twigs much-branched, terete, slender, c. 1 mm diameter 
apically; stipule scars short, descending. Leaf buds ovoid, obtuse, 3-6 x 1.5—3 mm. Stipules 
ovate, subacute, to 13 x 5 mm, caducous. Leaves coriaceous, drying ashen-brown below, 
mauve-brown above; blade broadly ovate, 4-8 x 2.5—4.5 cm, base subequal, obtuse, margin 
subrevolute, apex with narrow acumen to 1 cm long; midrib obscurely sunken above, 
prominent below; lateral veins 8-10 pairs, prominent below, arched, with small pilose 
axillary domatia; intercostal venation hardly elevated, slender, densely scalariform; petiole 
1—1.5 cm long. Inflorescences terminal or axillary; rachis terete or slightly compressed, to 
11 cm long, branchlets bearing to 8 flowers; bracteoles oblong, obtuse, to 3.5 x 2 mm. 
Flowers: petals pale pink with cream margin; stamens 15, or 10 by abortion of outer 5, 
connectival appendage short, becoming reflexed; ovary ovoid, without stylopodium, 
tapering into the short glabrous style. Fruits: calyx lobes unequal, 3 longer lobes to 5.5 x 1 
cm, tapering to 4 mm above the saccate base, 2 shorter ones linear-lobed, to 3 x 0.3 cm, 
otherwise similar. Nuts broadly ovoid, to 1.1 x 0.8 cm; style remnant tapering, to 2.5 mm 
long. 


Vernacular names. Sabah—seraya punai bukit (preferred name). Sarawak—meranti pitis 
(preferred name). 
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Distribution. Sumatra, Peninsular Malaysia, Borneo, and the Philippines (Mindanao). 
Widespread in Borneo though not in the south. In Sabah recorded from Kota Belud, 
Sipitang and Tambunan districts (e.g., KEP 80407, KEP 80433, SAN 15130, and SAN 
16263) and in Sarawak from Bintulu, Kuching, Lundu, Miri, Samarahan, and Simunjan 
districts (e.g., S 15240, S 15542, S 17046, S 27765, and S 32052). Also occurring in Brunei 
(e.g., BRUN 551 and Niga NN 227). 


Ecology. Locally common, in mixed dipterocarp forests on yellow sandy soil in the 
lowlands; also in the ecotone to kerangas, and in upper dipterocarp forest, at 600-1000 m 
altitude. Common in Bako NP and frequent in Kinabalu, Kubah, Lambir and Mulu NPs; 
elsewhere vulnerable in the lowlands owing to land conversion. 


87. Shorea pachyphylla Ridl. ex Symington 
(Greek, pachy- = thick, phullon = leaf; the leathery leaf) 


(sect. Brachyptera, red meranti) 


J. Malay. Br. Roy. As. Soc. 19 (1941) 163; Browne op. cit. 148; Anderson op. cit. (1963) 159, op. cit. 
(1980) 128; Ashton op. cit. (1964) 205, op. cit. (1968) 112, op. cit. (1982) 511; PROSEA op. cit. 399; 
Coode et al. (eds.) op. cit. 81; Newman et al. op. cit. (1996) 180. Type: Haviland 2228, Borneo, 
Sarawak, near Kuching (holotype SING; isotype L). 


Emergent tree, to 45 m tall, to 1.5 m diameter; bole cylindrical, often tapering; crown dense, 
irregularly hemispherical with a few large twisted branches; buttresses to 2.5 m tall, 
prominent, stout. Bark pinkish to mauve-brown, becoming deeply v-section fissured, the 
intervening ridges thinly flaky; inner bark yellowish brown; heartwood coffee-coloured, 
rather hard. Exposed young parts evenly densely tawny puberulent, caducous on all but leaf 
bud, inflorescence and petal outside, sparse on stipule and bracteole; other parts glabrous. 
Twigs terete to slightly compressed, ridged, stout, c. 4 mm diameter apically; stipule scars 
horizontal, long to amplexicaul. Leaf buds narrowly ovoid to broadly falcate, 5-8 x 2-4 
mm. Stipules lanceolate, to 20 x 7 mm, fugaceous. Leaves thickly coriaceous, shiny and 
drying rich tawny below, greyish brown above; blade broadly ovate to suborbicular, 10-20 
x 9-16 cm, base obtuse or broadly cuneate, margin slightly but distinctly revolute, apex 
obtuse or with broad acumen to 0.5 cm long; midrib obscure, sunken above, stoutly 
prominent below; lateral veins 7—9 pairs, well-spaced, arched at margin, stoutly prominent 
below; intercostal venation slender, hardly elevated, densely scalariform; petiole 4-6 cm 
long, stout, hardly geniculate. Inflorescences terminal or axillary; rachis compressed, to 11 
cm long, doubly branched, branchlets bearing to 5 flowers; bracteoles ovate, acute, to 3 x 2 
mm. Flowers: buds to 6 x 4 mm; stamens 15, connectival appendage 3—4x as long as 
anther; ovary ovoid, without distinct stylopodium, style as long as ovary, filiform. Fruits: 
calyx glabrous, /obes unequal, 3 longer lobes to 16 x 3.5 cm, tapering to c. 7 mm broad 
above the to 2 x 1.5 cm saccate base, 2 shorter ones to 8 Xx 0.6 cm, otherwise similar. Nuts 
ovoid, pruinose, to 3.3 x 1.8 cm, with c. 1.5 mm long tapering style remnant. 


Vernacular names. Sarawak—kerukup (Malay), meranti kerukup ( preferred name). 
Distribution. Endemic in Borneo. Widespread where its habitat occurs; unknown from 


Sabah. In Sarawak recorded from Bintulu, Kuching, Lundu, Marudi, Miri, Samarahan, Sibu 
and Tatau districts (e.g., FMS 7173, S 9316, S 11245, and S 11753). Also occurring in 
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Brunei (e.g., BRUN 695, BRUN 5531, FMS 30556, Niga NN 116, and S 7882) and 
Kalimantan (e.g., bb. 17310). 


Ecology. Locally common, in mixed peat swamp forest and in kerangas forest on poorly 
drained podsols. Endangered by forest conversion. 


88. Shorea palembanica Miq. 


(of Palembang, Sumatra) 
(sect. Brachyptera, red meranti) 


Fl. Ned. Ind., Suppl. (1861) 487; Symington op. cit. (1933) 141, op. cit. (1943) 83; Masamune op. cit. 
496; Browne op. cit. 141; Ashton op. cit. (1968) 112, op. cit. (1982) 513; Anderson op. cit. (1980) 
128; PROSEA op. cit. 181; Newman et al. op. cit. (1996) 181. Type: Teijsmann s.n. (= Herb. Utrecht 
no. 35907), Sumatra, Palembang (holotype U). Synonyms: Shorea aptera Burck op. cit. 210; S. 
brachyptera F.Heim op. cit. (1891) 571; Pachychlamys beccarianus Dyer ex Brandis op. cit. 77; P. 
brachypterus Dyer ex Brandis op. cit. 77. 


Main canopy tree, rarely large, to 45 m tall, to 1.3 m diameter; bole often leaning or 
misshapen, often mossy; crown dense, irregularly oblong to hemispherical; buttresses stout. 
Bark dark greyish brown, overall smooth, at first hoop-marked, becoming irregularly 
cracked and shallowly patchily flaky; inner bark pinkish brown to cream at cambium; 
heartwood pale pink, fairly soft. Young twig, inflorescence, leaf bud, parts of perianth 
exposed in bud, stipule and bracteole outside, ovary and nut, and midrib above densely 
evenly pale buff-puberulent; stipule and bracteole inside, petiole and leaf venation below 
sparsely so, more or less glabrescent. Twigs compressed, c. 2 mm diameter apically. Leaf 
buds lanceolate-falcate, to 13 x 6 mm. Stipules lanceolate, to 15 x 3 mm, caducous. Leaves 
chartaceous, drying dark chocolate-brown below, purplish brown above, undulating; blade 
ovate to oblong, 8-25 x 4-10 cm, base broadly cuneate to subcordate, apex with broad 
acumen to 1 cm long; midrib slender but evident, shallowly furrowed or flat above, 
prominent below; lateral veins 12-16 pairs, slender but prominent below; intercostal 
venation scalariform, slender, dense; petiole 1.4—2.5 cm long. Inflorescences terminal or 
axillary; rachis terete, doubly branched, branchlets bearing to 10 flowers; bracteoles ovate, 
acute, to 4 x 2 mm, caducous. Flowers: buds to 7 x 3 mm; petals pale yellow; stamens 15, 
connectival appendage c. 2x as long as anther; ovary ovoid, without stylopodium, style c. 2x 
as long as ovary, filiform, pubescent in the basal quarter. Fruits: pedicel to 2 mm long; 
calyx lobes unequal but short, 3 longer lobes lorate, to 5 x 0.7 cm above the saccate base, 2 
shorter ones to 3 cm long, otherwise similar. Nuts ovoid, to 3.5 x 2.5 cm, apiculate. 


Vernacular name. Sarawak—engkabang asu (preferred name). 


Distribution. E Sumatra, Peninsular Malaysia and Borneo. In Sabah known from Beluran, 
Sandakan, Semporna, and Tawau districts (e.g., SAN 9264, SAN 24288 and SAN 32503) and 
in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lundu, Marudi, Miri, Samarahan, Sibu, 
Simunjan, and Tatau districts (e.g., S 15587, S 22289, S 23384, S 53529, and S 76331). Also 
occurring in Kalimantan (e.g., bb. 29273, Endert 4935 and Kostermans 12686). Vulnerable 
owing to forest conversion. 
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Ecology. Locally frequent on silty floodplains and hanging over the banks of sluggish 
rivers. Occurring in Kubah NP; elsewhere vulnerable owing to land conversion. 


Uses. A minor source of illipe nuts. 


89. Shorea pallidifolia P.S.Ashton 
(Latin, pallidus = pale, folius = leaf; the pale leaf undersurface) 


(sect. Mutica, subsect. Mutica, red meranti) 


Gard. Bull. Sing. 22 (1967) 296, op. cit. (1968) 113, op. cit. (1982) 551; Anderson op. cit. (1980) 128; 
Newman et al. op. cit. (1986) 182. Type: Rashid S 16054, Borneo, Sarawak, Bako NP (holotype K; 
isotypes KEP, L). 


Canopy tree, to 40 m tall, to 80 cm diameter; bole cylindrical, short; crown conical to 
hemispherical, pale from below, dense; buttresses to 1.5 m long, stout. Bark pale pinkish to 
greyish brown, becoming shallowly v-section fissured; inner bark pale yellowish brown, 
faintly laminated; heartwood pinkish brown, quite hard. Twig, leaf bud, stipule, 
inflorescence, parts of calyx exposed in bud, petiole, and venation below persistently pale 
yellowish brown scabrid-pubescent; outside of petal and nut evenly cream-buff pubescent. 
Twigs compressed and ribbed at first, stout, c. 6 x 3 mm apically. Leaf buds broadly ovoid- 
conical, compressed, to 10 x 8 mm. Stipules oblong, obtuse, to 7 x 5 mm. Leaves thickly 
coriaceous, cream lepidote below (mature trees); blade broadly oblong to ovate or obovate, 
13-22 x 7-13 cm, base obtuse or subcordate, apex with short acumen; midrib obscure and 
sunken above, prominent below; lateral veins 12-19 pairs, prominent below, arched; 
intercostal venation densely scalariform, hardly elevated below; petiole stout, 2-3.5 cm 
long. Inflorescences axillary; rachis terete, shortly singly branched, branchlets bearing to 4 
flowers. Flowers: buds to 6 x 4 mm; petals pinkish yellow; stamens 15; ovary ovoid, 
without stylopodium, glabrous, with somewhat longer columnar glabrous style. Fruits: 
pedicels c. 1 mm long; calyx lobes unequal, 3 longer lobes to 7 x 1.5 cm, tapering to c. 7 
mm above the saccate base, 2 shorter ones linear-lobed, to 4 x 0.3 cm, similar but smaller 
at base. Nuts ovoid, to 1.2 x 0.9 cm, shortly apiculate. 


Distribution. Endemic in Borneo. Known in Sarawak from Kuching, Lundu and Serian 
districts (e.g., KEP 79314, S 6161, S 9315, S 13357, and S 22768); also observed but not 
collected in the low hills between the lower Mukah and Balingian rivers. Also occurring in 
W Kalimantan north of Sg. Kapuas. 


Ecology. Very local, rare overall, in kerangas on white sand terraces and over sandstone. 
Locally frequent in Bako NP; endangered elsewhere. 


90. Shorea parvifolia Dyer 


(Latin, parvus = small, folius = leaf) 
(sect. Mutica, subsect. Mutica, red meranti) 
FL. Br. Ind. 1 (1874) 306; Slooten op. cit, (1929) 203; Symington op. cit. (1933) 137, op. cit. (1943) 


85; Masamune op. cit. 496; Browne op. cit. 141; Ashton op. cit. (1963) 277, op. cit. (1964) 206, op. 
cit. (1968) 113, op. cit. (1982) 546; Meijer & Wood op. cit. 128; Burgess op. cit. 155, 183; Anderson 
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op. cit. (1980) 128; PROSEA op. cit. 399; Kessler & Sidiyasa op. cit. 107; Newman et al. op. cit. 
(1996) 183. Type: Maingay 1577 (= Kew Distr. No. 206), Peninsular Malaysia, Malacca (holotype K; 
isotype L). Synonyms: Shorea scutulata King op. cit. 110; S. gentilis Parijs op. cit. 244. 


Large emergent tree, to 65 m tall, to 2 m diameter; bole tall, cylindrical; crown immense, 
cauliflower-shaped; buttresses to 4 m tall, stout. Bark at first remaining smooth, dappled 
dark brown mottled with grey, becoming shallowly or deeply v-section fissured, chocolate- 
brown, eventually crumbly flaky towards the base; inner bark rich reddish brown; 
heartwood deep pink to reddish brown; dammar smears cream, abundant. Young twig, 
inflorescence, leaf bud, parts of perianth exposed in bud, stipule, bracteole, petiole and 
midrib above evenly pale brown puberulent, persistent or glabrous; ovary and nut buff 
pubescent. Twigs terete, c. 2 mm diameter apically. Leaf buds ovoid, obtuse, to 3 x 2 mm. 
Stipules broadly ovate, obtuse, to 6 x 4 mm, caducous. Leaves thinly coriaceous, drying 
chocolate-brown below, mauve-brown above, veins glabrous or sparsely scabrid-pubescent 
below; blade broadly ovate, ovate, or elliptic, 5-11 x 2.5-6 cm, base obtuse, cordate, or 
cuneate, sometimes with one or more pairs of opposite glabrous pale pit- or scale-like basal 
domatia, apex with acumen to 1 cm long; midrib obscure, sunken above, slender but 
prominent below; lateral veins 10-13 pairs, slender, hardly elevated or prominent below; 
intercostal venation slender, densely scalariform, hardly elevated; petiole 1—1.5 cm long. 
Inflorescences terminal or axillary; rachis slender, terete or slightly compressed, to 12 cm 
long, branchlets short, bearing to 8 dense flowers; bracteole elliptic-oblong, obtuse, to 6 x 3 
mm. Flowers: buds to 7 x 5 mm; petals cream suffused with pink at base; stamens 15, 
connectival appendage short, slender, becoming reflexed; ovary and stylopodium ovoid- 
conical, surmounted by short glabrous style. Fruits: calyx lobes unequal, 3 longer lobes 
chartaceous, to 9 x 1.5 cm, tapering to c. 4 mm above the saccate base, 2 shorter ones 
linear-lobed, to 3.5 x 0.2 cm, similar at base. Nuts ovoid, to 1.4 x 0.7 cm, with to 2.5 mm 
tapering style remnant. 


Vernacular names. Sabah—seraya punai (preferred name). Sarawak—wmeranti sarang 
punai (preferred name). 


Distribution. Peninsular Thailand (Pattani), Peninsular Malaysia, Sumatra, and Borneo. 


Ecology. Common where it occurs, in mixed dipterocarp forest on yellow clay soils, usually 
well-drained, on shales and intermediate and acid volcanic rocks, but rare on base rich rocks 
such as basalt. 


Notes. Two subspecies, viz. subsp. parvifolia and subsp. velutina, are recognised. 


Key to subspecies 


Bark becoming shallowly v-section fissured. Leaf blade broadly ovate, base obtuse or 
cordate, margin slightly revolute; veins glabrous and hardly elevated below.................... 
subsp. parvifolia 
Sumatra, Peninsular Malaysia and Borneo. In Borneo occurring throughout the uplands, 
but confined to Tawau district in Sabah (e.g., Elmer 21401 and Elmer 21530) and 
Belaga and Kapit districts in Sarawak (e.g., S 29354 and S 29509). Vulnerable owing to 
land conversion. 
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Bark becoming deeply v-section fissured. Leaf blade ovate or elliptic, base obtuse or 
cuneate, margin frequently narrowly revolute; veins sparsely scabrid-pubescent and 
PLOMINEHt:belOW ecclissi ka deiie raja dave see kSaved detetsce-tedee dedesieteenie dave eeaegletn dedicate Sab Gardereteuinpalbe hctcetee buses 
subsp. velutinata P.S.Ashton 
(Latin, velutinatus = somewhat velvety; the indumentum) 
Gard. Bull. Sing. 20 (1963) 278, op. cit. (1982) 547; Newman et al. op. cit. (1996) 185. Type: 
Awang Lela FMS 4502, Peninsular Malaysia, Pahang, Temerloh, Belingo FR (holotype KEP). 
E Sumatra, Peninsular Malaysia east of the main range (known there as the “Pahang 
Form”) and Borneo. In Borneo, widespread, and the prevailing form in Sabah (e.g., 
SAN 21627 and SAN 36950) and Sarawak (e.g., S 9612 and S 29673). 
With S. leprosula the commonest red meranti in the mixed dipterocarp forest; with a 
similar ecological range and co-occurring with that species, but tending to be prevalent 
on slightly more leached soils, particularly in the lowlands near to the coast. In Sabah, 
common in Danum Valley Conservation Area and Sepilok FR and occurring in 
Kinabalu NP, and in Sarawak, common in G. Gading, Lambir and Mulu NPs; not 
vulnerable. 


91. Shorea parvistipulata F.Heim 
(Latin, parvus = small, stipulatus = with stipules; the small stipules) 


(sect. Brachypterae, red meranti) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 974; Merrill op. cit. (1921) 406 (‘parvistipula’); Masamune op. 
cit. (parvistipula’); Meijer & Wood op. cit. 132; Burgess op. cit. 184; Ashton op. cit. (1968) 114, op. 
cit. (1978) 46, op. cit. (1982) 508; Anderson op. cit. (1980) 128; Kessler & Sidiyasa op. cit. 108; 
Coode et al. (eds.) op. cit. 81; Newman et al. op. cit. (1996) 185. Type: Beccari PB 2547, Borneo, 
Sarawak, Matang (holotype P). Synonyms: Shorea cristata Brandis op. cit. 97, Ashton op. cit. (1964) 
184, op. cit. (1968) 106, Meijer & Wood op. cit. 102, Burgess op. cit. 166, Anderson op. cit. (1980) 
125; S. nebulosa Meijer op. cit. 337, Meijer & Wood op. cit. 123, Burgess op. cit. 183. 


Huge emergent tree, to 70 m tall, to 2 m diameter; bole tall, straight, cylindrical; crown vast, 
diffuse but regularly hemispherical; buttresses to 5 m tall, prominent, stout. Bark mauve- 
brown, at first smooth, becoming shallowly cracked and flaky, eventually scalloped, 
prominently pale lenticellate; inner bark pale chocolate-brown; heartwood pink; dammar 
smears occasional, cream. Leaf bud, parts of perianth exposed in bud, twig, inflorescence, 
stipule and bracteole outside, petiole and leaf venation below persistently pale yellowish to 
greyish brown scabrid-pubescent; stipule and bracteole inside and midrib above evenly so. 
Twigs terete, c. 2 mm diameter apically; stipule scars pale, short, horizontal or ascending. 
Leaf buds ovoid, acute, to 6 x 4 mm. Stipules ovate, subacute, to 14 <x 7 mm. Leaves 
chartaceous, drying rust- to chocolate-brown below, mauve-brown above; blade variable, 
more or less oblong, base cordate, sometimes obtuse or cuneate, apex with tapering acumen 
to 1 cm long; midrib evident, flat or shallowly furrowed above, prominent below; lateral 
veins 13-21 pairs, prominent below; intercostal venation scalariform, well-spaced; petiole 
1.2-1.5 cm long. Inflorescences terminal or axillary; rachis terete, straight, lax, to 16 cm 
long, branchlets to 4 cm long bearing to 11 flowers; bracteoles deltoid, acute, to 5 x 3 mm, 
not at first caducous. Flowers: buds to 7 x 3 mm; petals cream suffused with pink at base; 
stamens 15, connectival appendage c. 2x the length of anther; ovary ovoid, stylopodium 
obscure, style equal to ovary, filiform, glabrous but for the base. Fruits: pedicels c. 2 mm 
long; calyx lobes unequal, 3 longer lobes lorate-spatulate, to 20 x 2.5 cm, tapering to 11 
mm above the saccate base, 2 shorter ones linear-lobed, to 8 x 0.4 cm, similar at base. 
Nuts ovoid, to 2.5 x 2 cm, often with persistent filiform style remnant. 
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Vernacular names. Sabah—kawang daun merah (Malay), seraya lupa (preferred name). 
Sarawak—meranti kawang pinang (preferred name). 


Distribution. Endemic in Borneo. 


Ecology. Scattered in mixed and upper dipterocarp forest, particularly on hillsides, at 
altitudes to 1300 m. 


Notes. Three subspecies, viz. subsp. albifolia, subsp. nebulosa and subsp. parvistipulata, are 
recognised, all occurring in Sabah and Sarawak. 


Key to subspecies 


1. Leaf blade silvery pink lepidote below......... 00... ccc cece cece cece cnet nent ence en neneenaae 
subsp. albifolia P.S.Ashton 
(Latin, albus = white, folium = leaf; the silvery pink leaf undersurface) 
Gard. Bull. Sing. 31 (1978) 46. Type: Wright S 29276, Borneo, Sarawak, Niah, Sg. Sekaloh 
(holotype K; isotype KEP). 
Occur in widely separated localities from Niah, NE Sarawak (e.g., the type), to 
Brunei (e.g., BRUN 5630, S 1689 and S 1692) and SE and W Kalimantan (e.g., bb. 
30193, bb. 34918 and Latupeirissa 95003). Locally common on periodically 
flooded alluvium, and adjacent moist hillsides, on silty clay soil. Vulnerable owing 
to suitability of its habitat for agriculture. 

Leaf blade persistently pale yellowish to greyish brown scabrid-pubescent on the veins 


Tree at most 45 m tall, 1.2 m diameter. Leaf blade to 13 < 6 cm; lateral veins to 15 pairs. 

Larger fruit calyx lobes to 9 < 1.8 CML... .. cece cece cece eee eeeene en eneneneeeeeeeeneees 
subsp. nebulosa (Meijer) P.S.Ashton 
(Latin, nebulosus = clouded with unevenly blended colours: the difficulty of 
identification) 
Gard. Bull. Sing. 31 (1978) 46; Newman ef al. op. cit. (1996) 187. Basionym: Shorea 
nebulosa Meijer op. cit. 337; Meijer & Wood op. cit. 123; Burgess op. cit. 183. Lectotype 
(Ashton, 1978): G.H.S. Wood & Charrington SAN 16355, Borneo, Sabah, Ranau district, 
Poring (hololectotype L). 
Endemic in Borneo; recorded from Ranau, Sipitang, Tambunan, and Tawau 
districts in Sabah (e.g., SAN 16273, SAN 16357, SAN 16435, SAN 16769, SAN 
17010, and SAN 31438). 
Locally frequent in upper dipterocarp forest, at 800-1300 m altitude. Occurring in 
Kinabalu NP; elsewhere vulnerable. 

Tree to 70 m tall, 2 m diameter. Leaf blade 6—20 x 3—9 cm; lateral veins 13-21 pairs. 

Larger fruit calyx lobes to 20 X 2.5 CML... ..e cece ce ceee ee ee eee nenen en eneneneeeenenenaeneneees 
subsp. parvistipulata 
Occurring throughout Borneo, except SW Kalimantan. In Sabah recorded from 
Beluran, Beaufort, Kota Belud, Kota Merudu, Kudat, Sipitang, Tawau, and Tenom 
districts (e.g., SAN 15108, SAN 17180, SAN 25601, SAN 43043, and SAN 99603) 
and in Sarawak from Bau, Belaga, Kapit, Kuching, Lawas, Limbang, Lundu, 
Marudi, Miri, and Tatau districts (e.g., S 15388, S 27550, SAN 29596, S 32376, and 
S 49961). Also occurring in Brunei (e.g., BRUN 2005 and BRUN 3382) and E, C 
and W Kalimantan (e.g., Ambriansyah & Arifin Berau 1045, bb. 29625, bb. 35337, 
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Church et al. 1660, and Laman et al. TL 1138). Scattered in mixed dipterocarp 
forest on clay soils, particular on hillsides, most common on intermediate and basic 
igneous rocks and porphyry dikes near limestone hills, at altitudes to 1200 m. 
Occurring in G. Gading and Mulu NPs; not vulnerable. 


92. Shorea patoiensis P.S.Ashton 
(of Bt. Patoi, Brunei) 


(sect. Richetioides subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 19 (1962) 302, op. cit. (1964) 159, op. cit. (1968) 88, op. cit. (1982) 476; Meijer & 
Wood op. cit. 78; Burgess op. cit. 218; Anderson op. cit. (1980) 123; Kessler & Sidiyasa op. cit. 109; 
Coode et al. (eds.) op. cit. 81; Newman et al. op. cit. (1996) 188. Type: Ashton BRUN 3324, Borneo, 
Brunei, Bt. Patoi (holotype K; isotype KEP). 


Main canopy or low emergent tree, to 45 m tall, to 1 m diameter; crown hemispherical; bole 
straight, cylindrical; buttresses to 2 m tall but usually less, somewhat slender. Bark tawny 
brown, oblong flaky. Inflorescence and parts of perianth exposed in bud shortly densely 
greyish puberulent; ovary and stylopodium cream puberulent; nut glabrescent; vegetative 
parts glabrous but for fimbriate bud scales and stipules, and more or less waxy pruinose 
young buds and twigs (mature trees). Twigs terete, smooth or rugulose, much-branched, 
very slender, c. 1 mm diameter apically. Leaf buds narrowly ovoid, c. 3 x 1 mm (to 4 x 2 
mm in juveniles), with the bud scales typically somewhat patent. Stipules oblong, acute, c. 
8 x 2 mm. Leaves more or less chartaceous, drying greyish green and curling; blade ovate, 
5-8 x 2-3.5 cm, base cuneate, decurrent for c. 1 mm along the petiole, apex with slender 
acumen to 1 cm long; midrib evident, flat or sightly elevated within a shallow groove above, 
elevated but not prominent below; lateral veins 7—9 pairs, slender, elevated above, more so 
below, arched; intercostal venation subscalariform, hardly elevated; petiole 0.7—1 cm long. 
Inflorescences terminal or axillary; rachis very slender, terete, to 9 mm diameter, branchlets 
bearing to 6 secund flowers; bracteoles minute, fugaceous. Flowers: buds small, to 3.5 x 
1.5 mm; corolla lemon yellow; stamens 15, connectival appendage equal to anther, ciliate 
towards apex; ovary ovoid, with cylindrical stylopodium, style short, glabrous. Fruits: calyx 
lobes subequal, shorter than nut, lobes broadly ovate, to 0.5 x 0.5 cm, appressed to nut and 
united into a 0.5—-0.9 x 0.4-0.5 cm receptacle at base. Nuts oblong-ellipsoid, to 1.8 x 1 cm, 
with minute style remnant, subglabrous, striated. 


Vernacular name. Sarawak—lun hitam padi (preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort, Lahad Datu, Sandakan, 
and Tawau districts (e.g., SAN 16462, SAN 21498, SAN 23556, SAN 31475, and SAN 63055) 
and in Sarawak from Belaga, Bintulu, Kapit, Limbang, Miri and Tatau districts (e.g., S 
15141, S 22477, S 29678, S 43644, and S 68918). Also occurring in Brunei (e.g., BRUN 
3324, BRUN 5710, BRUN 5811, and Johns 7474) and E Kalimantan (e.g., Ambriansyah 
Berau 885, bb. 18967 and Kostermans 13850). 
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Ecology. Frequent on moist well-structured clay soils, especially on hill sides, over shale 
and especially basic volcanic rocks; abundant for instance on the Bt. Mersing, Sarawak, 
basalt; also on the Hose Mountain and Usun Apau dacite. Common in Lambir and Mulu 
NPs; probably not vulnerable. 


93. Shorea pauciflora King 


(Latin, paucus = few, flos = flower; a supposed few-flowered inflorescence) 
(sect. Brachypterae, red meranti) 


J. As. Soc. Beng. 62, 2, (1893) 116; Merrill op. cit. (1929) 203; Keith op. cit. 25; Masamune op. cit. 
496; Symington op. cit. (1943) 87; Browne op. cit. 149; Ashton op. cit. (1964) 207, op. cit. (1968) 
114, op. cit. (1978) 47, op. cit. (1982) 511; Meijer & Wood op. cit. 133; Burgess op. cit. 165; 
Anderson op. cit. (1980) 128; PROSEA op. cit. 400; Kessler &. Sidiyasa op. cit. 109; Coode et al. 
(eds.) op. cit. 114; Newman et al. op. cit. (1996) 189. Type: Curtis 1537, Peninsular Malaysia, Penang 
Hill (holotype CAL; isotype K). 


Huge emergent tree, to 60 m tall, to 2.2 m diameter; crown eventually immense, 
cauliflower-shaped; bole straight, tall, cylindrical; buttresses to 4 m tall, stout. Bark dark 
purplish brown eventually fawn-brown, shallowly densely cracked becoming thinly oblong 
flaky, flakes at first persisting and curling up, surface overall eventually appearing rather 
smooth; dammar smears greyish brown; inner bark meat-red; heartwood dark reddish 
brown. Leaf bud, parts of perianth exposed in bud, inflorescence, stipule, and bracteole 
persistently evenly golden brown pubescent; venation below, petiole, fruit calyx, and young 
twig sparsely caducously so; ovary and nut buff pubescent. Twigs terete, 1.5—2.5 mm 
diameter apically, becoming flaky; stipule scars pale, short, horizontal. Leaf buds ovoid, 
acute, 4-8 x 2-3.5 mm. Stipules hastate, to 13 x 4 mm. Leaves thinly coriaceous, drying 
brick-red or purplish brown below; blade ovate, 9-15 x 4-5.5 cm, base frequently 
subequal, obtuse to broadly cuneate, apex with slender acumen 0.6—1.2 cm long; midrib 
obscurely sunken above, prominent below; lateral veins 8-9 pairs, slender but prominent 
below, generally drying paler than blade, ascending and arched, sometimes with small 
pore-like domatia; intercostal venation densely scalariform, very slender, hardly raised; 
petiole 1.3-1.8 cm long. Inflorescences terminal or axillary; rachis ribbed or slightly 
compressed, lax, to 15 cm long, to trebly branched, branchlets bearing to 20 secund flowers; 
bracteoles oblong, subacute, to 4 x 2.5 mm. Flowers: petals pale yellow; stamens 15, 
connectival appendage c. 2x the length of anther, sericeous distally; ovary and stylopodium 
ovoid-conical, style slightly shorter than both, glabrous. Fruits: calyx lobes unequal, 3 
longer lobes to 9 x 1.5 cm, tapering to c. 4 mm above the saccate base, 2 shorter ones 
linear-lobed, to 5 x 0.5 cm, similar at base. Nuts broadly ovoid, c. 1.4 x 1.2 cm, with short 
apical style remnant. 


Vernacular names. Sabah—oba suluk (preferred name). Sarawak—nemesu (preferred 
name), perawan samak (Iban). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo widespread, recorded in 
Sabah from Beaufort, Kinabatangan, Kuala Penyu, Lahad Datu, Sandakan, Sipitang, Tawau, 
and Tenom districts (e.g., SAN 15082, SAN 16587, SAN 17773, SAN 27362, and SAN 
134945) and in Sarawak from Bau, Belaga, Bintulu, Kapit, Kuching, Lundu, Samarahan, 
and Sri Aman districts (e.g., S 10183, S 22884, S 29242, S 36907, S 68724). Also occurring 
in Brunei (e.g., BRUN 3374 and BRUN 5085) and Kalimantan (e.g., bb. 34256 and 
Kostermans 6042). 
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Ecology. Ubiquitous, locally common, usually as scattered trees, in mixed dipterocarp forest 
on yellow-red sandy, sandy clay and clay soils, including on the plateau sandstone and 
granodiorite of W Sarawak, the Arip rhyolite, and the inland sedimentaries. One of our most 
widespread dipterocarps. Occurring in Bako, G. Gading, Kinabalu, Kubah, Lambir, and 
Mulu NPs, and Danum Valley Conservation Area and Sepilok FR; not vulnerable. 


94. Shorea peltata Symington 
(Latin, peltatus = shield-shaped, the leaf) 


(sect. Richetioides, subsection Richetioides, yellow meranti) 


J. Malay. Br. Roy. As. Soc. 19 (1941) 158, op. cit (1943) 56; Slooten op. cit. (1956) 337; Ashton op. 
cit. (1982) 473. Type: Abdul Jaffar KEP 49356, Peninsular Malaysia, Johor, Jemaluang FR (holotype 
KEP). 


Subcanopy or canopy hardly buttressed tree, to 40 m tall, 30 cm diameter. Bark smooth or 
shallowly nobbly. Inflorescences petals outside and nut persistently densely buff pubescent, 
caducous on calyx outside; parts otherwise glabrescent. Twigs terete, smooth, c. 2 mm 
diameter apically. Leaf buds ovoid-acute, minute. Stipules unknown. Leaves deeply peltate, 
chartaceous to thinly coriaceous; blade oblong, 85-16 x 4—7.5 cm, apex with acumen to | 
cm long; midrib evident but slightly furrowed above, raised below; /ateral veins 8—9 pairs, 
the first 3 of which opposite and radiating from the petiole insertion; intercostal venation 
subreticulate, elevated on both surfaces; petiole 1.8—3 cm long, slender. Inflorescence 
terminal or axillary; branchlets to 1 cm long bearing to 5 flowers. Flower: buds lanceolate, 
to 6 mm long; stamens 15, in 3 whorls, connectival appendage c. 1'4x the length of anther, 
slender, scabrous distally; ovary ovoid sericeous distally, without stylopodium, style 
glabrous, columnar, equal to ovary. Fruits: subsessile; calyx lobes short, subequal, ovate, 
tuberculate-incrassate, to 1 x 0.8 cm. Nuts obovoid, to 3 x 2 cm, subacute. 


Vernacular name. Sabah—seraya kuning keladi (preferred name). 


Distribution. Sumatra, Peninsular Malaysia (SE Johore) and Borneo. In Borneo known 
only from Labuk Sugut district, E Sabah (e.g., SAN 70329 and SAN 131964). 


Ecology. Very local, in mixed lowland dipterocarp forerst on leached clay soil. Critically 
endangered. 


95. Shorea pilosa P.S.Ashton 


(Latin, pilosus = long hairy; the indumentum) 

(sect. Pachycarpae, red meranti) 

Gard. Bull. Sing. 19 (1962) 304, op. cit. (1964) 209, op. cit. (1968) 115, op. cit. (1982) 521; Meijer & 
Wood op. cit. 136; Burgess op. cit. 183; Anderson op. cit. (1980) 128; Coode et al. (eds.) op. cit. 81; 


Newman et al. op. cit. (1996) 191. Type: G.H.S. Wood SAN 16721, Borneo, Sabah, Sipitang district, 
Ulu Mendalong (holotype K; isotypes KEP, L). 
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Medium-sized emergent tree, to 45 m tall, to 1.3 m diameter; crown golden suffused from 
below, dense, hemispherical; bole straight, cylindrical; buttresses occasionally to 4 m tall, 
stout. Bark pale yellowish brown, smooth, hoop-marked, eventually patchily cracked, 
flaking leaving scroll-marked surfaces; inner bark pale coffee-coloured; heartwood pale 
pink, fairly soft. Twig, leaf bud, inflorescence, parts of calyx exposed in bud, petiole, midrib 
on both surfaces, and blade below persistently golden scabrid-tomentose; blade above and 
fruit calyx sparsely pubescent, glabrescent; part of corolla exposed in bud and nut evenly 
buff pubescent. Twigs slightly compressed at apex, much-branched, 2—2.5 mm diameter 
apically. Leaf buds ovoid, 3-7 x 1.5—3 mm. Stipules hastate, to 35 x 15 mm. Leaves thinly 
coriaceous, drying golden-tawny below, pinkish brown above; blade ovate-elliptic, 10-17 x 
4-7.5 cm, base obtuse, margin usually narrowly revolute, apex with slender acumen to 1.3 
cm long; midrib evident, slender but furrowed above, prominent below; lateral veins 12-15 
pairs, arched, dense, with prominent axillary tufted tomentose domatia; intercostal venation 
densely scalariform with reticulate finer veins, minutely raised below; petiole 1-1.3 cm 
long. Inflorescences terminal or axillary, singly branched; rachis terete, to 14 cm long. 
Flowers: buds to 8 x 3 mm; petals cream suffused with pink; stamens 15, connectival 
appendage c. 4x as long as anther; ovary ovoid, glabrous, style and stylopodium spindle- 
shaped. Fruits: calyx lobes unequal, 3 longer lobes to 17 x 2.5 cm, tapering to c. 13 mm 
above the saccate base, 2 shorter ones to 12 x 1 cm, otherwise similar. Nuts ovoid, to 2 x 
1.8 cm, with short acute style remnant. 


Vernacular names. Sabah—kawang bulu (preferred name). Sarawak—kawang bulu (Iban), 
meranti bulu (Malay). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Sipitang, Tawau, and 
Tenom districts (e.g., S4N 24808, SAN 35890 and SAN A 1748) and in Sarawak from 
Bintulu, Kapit, Lawas, Miri, and Tatau districts (e.g., S 1752, S 17792, S 18429, S 22235, 
and S 25018). Also occurring in Brunei (e.g., BRUN 2636 and S 5777). 


Ecology. Rare, local, in mixed dipterocarp forest on lowers slopes and undulating land, on 
sandy clay and well-structured clay soils, including the Bt. Mersing, Anap basalt. Occurring 
in Lambir and Mulu NPs; elsewhere vulnerable owing to land conversion. 


96. Shorea pinanga Scheff. 


(from an indigenous name—pinang) 
(sect. Pachycarpae, red meranti) 


Nat. Tijd. Ned. Ind. 31 (1870) 350; Beccari op. cit. 570; Merrill op. cit. (1921) 406, op. cit. (1929) 
203; Masamune op. cit. 496; Ashton op. cit. (1963) 281, op. cit. (1964) 210, op. cit. (1968) 115, op. 
cit. (1982) 526; Meijer & Wood op. cit. 137; Burgess op. cit. 182; Anderson op. cit. (1980) 128; 
PROSEA op. cit. 400; Kessler & Sidiyasa op. cit. 109; Coode et al. (eds.) op. cit. 81; Newman et al. 
op. cit. (1996) 192. Lectotype (designated here): s.c. s.n., cult. in Hort. Bogor (hololectotype BO; 
isolectotypes L, U). Synonyms: Shorea gysbertsiana Burck var. scabra Burck op. cit. (1886) 17, p.p.; 
S. compressa Burck op. cit. (1886) 26. 


Medium-sized emergent tree, to 45 m tall, to 1.3 m diameter; bole straight, cylindrical; 
crown loosely dome-shaped to oblong, the branch endings pendent; buttresses to 1.5 m tall, 
stout. Bark pale pinkish brown, smooth, hoop-marked, eventually becoming patchily 
cracked and irregularly flaked; inner bark pale pinkish brown; heartwood pale pink, 
relatively soft. Young twig, inflorescence, leaf bud, parts of calyx exposed in bud, stipule, 
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bracteole, petiole and sometimes blade below glabrous or fugaceously to persistently 
golden brown pubescent; nut yellowish buff pubescent. Twigs compressed, 4-6 x 2-3 mm 
apically; stipule scars prominent, falcate, descending. Leaf buds hastate, subacute, usually 
hidden in subpersistent stipules, to 10 x 4 mm. Stipules fastate, to 10 x 4 mm, 
subpersistent. Leaves thinly coriaceous, drying shiny coppery brown below (unless 
tomentose); blade elliptic to narrowly ovate, 11-24 x 4-9 cm, base broadly cuneate to 
subcordate, apex with tapering acumen to 1.5 cm long; midrib slender but evident, flat or 
shallowly furrowed above, prominent below; lateral veins 10-20 pairs, slender but raised 
below, arched; intercostal venation densely scalariform, hardly raised; petiole 1.5—2.3 cm 
long, slender. Inflorescences terminal or axillary; rachis lax, compressed, to 24 cm long, 
singly branched, branchlets bearing to 15 flowers; bracteoles broadly ovate, to 10 x 8 mm, 
subpersistent. Flowers: petals deep pink; stamens 15, connectival appendage many times 
longer than anther; ovary ovoid, stylopodium obscure, style twice the length of ovary, 
columnar. Fruits: calyx lobes unequal, 3 longer lobes coriaceous, to 23 x 3.5 cm, tapering 
to c. 13 mm above the saccate base, 2 shorter ones linear-lobed, to 17 x 1.2 cm, similar at 
base. Nuts broadly ovoid, to 2.3 x 2.3 cm, with 2 mm slender style remnant. 


Vernacular names. Sabah—kawang pinang (preferred name). Sarawak—engkabang 
langgai bukit (Iban), meranti langgai bukit (preferred name). 


Distribution. Endemic in Borneo, occurring throughout the island. In Sabah recorded from 
Beaufort, Keningau, Kinabatangan, Labuk Sugut, Ranau, Sandakan, Sipitang, and Tawau 
districts (e.g., SAN 15260, SAN 18601, SAN 36509, SAN 39168, and SAN 99370) and in 
Sarawak from Belaga, Bintulu, Kapit, Kuching, Lawas, Limbang, Miri, Samarahan, Serian, 
and Sibu districts (e.g., S 14740, S 16429, S 22250, S 29060, and S 43616). Also occurring 
in Brunei (e.g., BRUN 3344 and FMS 35682), and throughout Kalimantan (e.g., bb. 29665, 
Kessler et al. Berau 704 and Meijer 2206). 


Ecology. Locally common, in mixed dipterocarp forest on leached clay and sandy clay soils, 
especially on ridges and low hills. Occurring in Mulu NP; probably not vulnerable. 


Notes. A variable species, distinguished by its falcate stipule scar, many slender veins and 
very long fruit sepals. Typically, the vegetative parts are glabrous but one form, with stout 
twig and larger than normal leaf, is pubescent on twig and leaf below; in E Sabah the leaf is 
very large, with markedly cuneate base, and shares characteristics with S. macrophylla (see 
there). 


97. Shorea platycarpa F.Heim 
(Greek, platy- = flat, karpos = fruit; perhaps referring to the fruit calyx) 


(sect. Mutica subsect. Mutica, red meranti) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 956; Beccari op. cit. 510; Merrill op. cit. (1921) 406; Symington 
op. cit. (1933) 133, op. cit. (1943) 88; Masamune op. cit. 496; Browne op. cit. 142; Anderson op. cit. 
(1963) 159, op. cit. (1980) 128; Ashton op. cit. (1964) 211, op. cit. (1968) 115, op. cit. (1982) 541; 
Meijer & Wood op. cit. 138; Burgess op. cit. 154; PROSEA op. cit. 400; Coode et al. (eds.) op. cit. 81; 
Newman et al. op. cit. (1998) 194. Type: Beccari PB 3302, Borneo, Sarawak, Marop (holotype P). 
Synonym: Shorea palustris Ridl., op. cit. (1922) 224. 
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Emergent tree, to 50 m tall, to 1.2 m diameter; bole tall, straight; crown shallowly 
hemispherical, diffuse; buttresses to 4 m tall, stout. Bark greyish to pinkish brown, 
becoming deeply v-section fissured, eventually crumbly flaky; inner bark dull pinkish 
brown; heartwood pale reddish brown, relatively soft; dammar as pale yellowish cream 
smears. Young twig, inflorescence, leaf bud, parts of calyx exposed in bud, and petiole 
densely persistently rust-brown scabrid pubescent; sparsely so on stipule, bracteole, midrib 
above and blade below, and base of fruit calyx; glabrescent on blade above; petals outside 
and nut densely buff pubescent. Twigs ridged, verrucose, stout, c. 3 mm diameter apically. 
Leaf buds broadly ovoid, obtuse, 4-6 x 3.5—5 mm. Stipules ovate, subacute, to 10 <x 6 mm. 
Leaves thinly coriaceous, drying reddish brown; blade elliptic-oblong to broadly ovate, 9- 
17 x 5.5-10 cm, base obtuse, apex with broad acumen to I cm long; midrib slender, more 
or less flat above, prominent below, in juveniles furnished with pale scale-like domatia 
along part of its length from the base; lateral veins 16-20 pairs, dense, straight until 
approaching margin, slender but prominent, in juveniles with scale-like domatia; intercostal 
venation laxly scalariform, slender but distinctly elevated; petiole 1.5—2 cm long, stout. 
Inflorescences terminal or axillary; rachis rigid, ribbed, to 9 cm long; bracteoles broadly 
ovate, acute, to 4 x 3 mm. Flowers: petals pale yellow; stamens 15, connectival appendage 
as long as anther, becoming reflexed; ovary and stylopodium narrowly ovoid, subglabrous, 
style as long as both, filiform, glabrous. Fruits subsessile; calyx lobes unequal, 3 longer 
lobes chartaceous, to 6.5 x 1.2 cm, tapering to 4mm above the saccate base, 2 shorter ones 
linear-lobed, to 2 cm long, similar at base. Nuts ovoid, to 0.8 x 0.6 cm, acute. 


Vernacular name. Sarawak—meranti paya (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah known only from 
Sipitang district (e.g., SAN 19001, SAN 27966 and SAN 130246) and in Sarawak from 
Bintulu, Daro, Kuching, Sibu, Simunjan, and Sri Aman districts (e.g., S 261, S 452, S 7273, 
S 12853, and S 13501). Also occurring in Brunei (e.g., BRUN 37] and FMS 28695) and 
Kalimantan. 


Ecology. Locally common, widespread, in mixed peat swamp forest, especially near the 
coast, and on poorly drained podsols on the former beach terraces on the lower Medamit, 
Ulu Limbang, Sarawak. Recorded from Mulu NP; elsewhere endangered by forest 
conversion. 


98. Shorea platyclados Slooten ex Foxw. 
(Greek, platy- = flat, clados = a shoot; the compressed twigs) 


(sect. Brachypterae, red meranti) 


Malay. For Rec. 10 (1932) 214; Symington, J. Malay. Br. Roy. As. Soc. 14 (1936) 336, op. cit. (1939) 
377, op. cit. (1943) 89; Slooten Bull. Jard. Bot. Buitenz. 3, 16 (1941) 110; Masamune op. cit. 496; 
Ashton op. cit. (1964) 212, op. cit. (1968) 115, op. cit. (1982) 515; Meijer & Wood op. cit. 139; 
Burgess op. cit. 166; Anderson op. cit. (1980) 129; PROSEA op. cit. 401; Coode et al. (eds.) op. cit. 
81; Newman et al. op. cit. (1996) 195. Type: Symington KEP 24416, Peninsular Malaysia, Selangor, 
Ulu Gombak (holotype KEP). 


Large emergent tree, to 50 m tall, to 1.8 m diameter; bole tall, cylindrical, but also often a 
small gnarled main canopy tree; crown large, hemispherical, eventually diffuse; buttresses 
to 4 m tall, stout,. Bark dark warm chocolate-brown, deeply narrowly fissured and flaking; 
dammar incrustations pale yellow, conspicuous on bole; inner bark reddish brown to 
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yellowish brown within; heartwood deep crimson red. Young parts pale grey sericeous, 
fugaceous except on stipule, bracteole and panicle. Twigs compressed, glabrous, smooth, c. 
3 x 1.5 mm apically. Leaf buds compressed, falcate, to 4 x 1.5 mm. Stipules hastate, to 13 
x 3.5 mm. Leaves remaining distichous, thinly coraceous, satiny, drying dark chocolate- 
brown below; blade lanceolate, 6-9 x 2-3 cm, base cuneate owing to the revolute basal 
margin, margin undulate, apex with slender acumen c. 1 cm long; midrib obscurely sunken 
above, acute and sharply prominent below; lateral veins 15—18 pairs, very slender, hardly 
elevated below, ascending, with short intermediate veins; intercostal venation densely 
scalariform, very slender; petiole slender, laterally compressed, 1-1.5 cm _ long. 
Inflorescences terminal or axillary; rachis compressed, slender, to 7 cm long, singly 
branched, branchlets bearing to 7 flowers; bracteoles to 4 x 2 mm, elliptic, fugaceous. 
Flowers: petals pale yellow; stamens 15, connectival appendage c. 4x the length of anther, 
glabrous; ovary and stylopodium pyriform, sericeous towards apex, style as long as both, 
glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 10 x 1 cm, tapering to 4mm above 
the saccate base, 2 shorter ones linear-lobed, to 5 x 0.4 cm, similar at base. Nuts ovoid, to 
1.5 x 1 cm, acute, glabrescent. 


Vernacular names. Sabah—seraya bukit (preferred name). Sarawak—meranti bukit 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. Throughout the mountain system 
of Sabah and Sarawak, wherever the habitat occurs. In Sabah recorded from Keningau, 
Ranau, Sipitang, and Tambunan districts (e.g., SAN 16581, SAN 17026, SAN 22091, SAN 
69102, and SAN 132706) and in Sarawak from Kapit, Lawas and Limbang districts (e.g., S 
12108, S 17754, S 22212, S 26549, and S 33073). Also occurring in Brunei (e.g., BRUN 410 
and BRUN 2541) and SE and W Kalimantan (e.g., bb. 20666, bb. 30194 and Endert 3691). 


Ecology. Locally common in upper dipterocarp forest, at 700-1300 m altitude, but only on 
deep friable red-brown fertile clay soils; on shale and basalt. Occasional on similar soils in 
valleys at the base of the mountains, at altitudes as low as 150 m. Occurring in Kinabalu and 
Mulu NPs; elsewhere vulnerable owing to logging. 


99. Shorea polyandra P.S.Ashton 


(Greek, poly- = many, andra = males; the many stamens) 
(sect. Richetioides, subsect. Polyandrae, yellow meranti) 


Gard. Bull. Sing. 22 (1967) 286, op. cit. (1968) 88, op. cit. (1982) 470; Anderson op. cit. (1980) 123; 
PROSEA op. cit. 420; Newman et al. op. cit. (1996) 196. Type: Bojeng S 10171, Borneo, Sarawak, 
Lundu district, G. Gading FR (holotype K; isotype KEP). 


Vast emergent tree, to 70 m tall, to 2 m diameter, with tall somewhat tapering bole and 
immense cauliflower-shaped crown pale from below; buttresses to 4 m tall, prominent, 
somewhat stout. Bark becoming chocolate-brown, deeply cracked and thickly oblong-flaky; 
inner bark purplish brown, laminated. Twig, petiole and blade below persistently purplish 
rufous lepidote fading to grey (mature trees); leaf bud, stipule, inflorescence, parts of 
perianth exposed in bud, bracteole, ovary, style, and nut persistently shortly purplish-rufous 
pubescent; fruit calyx sparsely so towards base, glabrescent. Twigs terete, smooth or 
rugulose-striated, slender, c. 1 mm diameter apically. Leaf buds ellipsoid, to 2 x 1 mm, 
acute. Stipules lanceolate, to 5 x 2 mm, fugaceous. Leaves chartaceous, undulate, drying 
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purplish brown with the venation darker and curling; blade lanceolate, 8-13 x 3-5 cm, 
base cuneate, margin minutely revolute, apex with slender acumen to 2 cm long; midrib and 
veins narrowly sunken and obscure above, slender but distinctly raised below; lateral veins 
11-14 pairs, arched, ascending; intercostal venation laxly scalariform, slender, more or 
less obscure below; petiole 1.4—2 cm long, slender. Inflorescences terminal or axillary; 
rachis terete, to 6 cm long, singly branched, branchlets bearing to 3 flowers; bracteoles 
elliptic, subacute, to 4 x 3 mm, caducous. Flowers: buds broadly ovoid, to 5 x 4 mm; petals 
oblong, obtuse; stamens 102-107, anthers narrowly oblong, length c. 4x breadth, 
connectival appendage stout but filiform, tapering, somewhat shorter in length than anther, 
densely ciliate apically, not reflexed; ovary ovoid, without stylopodium, surmounted by a 
short broadly columnar trifid style. Fruits: pedicels c. 1 mm long; calyx lobes unequal, 3 
longer lobes to 8 x 1.4 cm, tapering to 8 mm above the saccate tuberculate base, 2 shorter 
ones linear-lobed, to 5 x 0.5 cm, similar at base. Nuts narrowly ovoid, to 3 x 1.3 cm, acute. 


Vernacular name. Sabah—seraya kuning Quoin (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Tawau district (e.g., SAN 15265, 
SAN 16478, SAN 63027, SAN A 3465, and SAN A 3959) and in Sarawak from Lundu and 
Miri districts (e.g., S 7979, S 10174, S 10189, S 25298, and S 75394). Also occurring in SE 
Kalimantan (e.g., bb. 23349 and Kostermans 13302). 


Ecology. In clusters of immense trees, on well-structured and well-watered fertile clay 
loams overlying calcareous shale, basic volcanic rock and granodiorite. Well represented in 
G. Gading NP and occurring in Lambir NP; elsewhere endangered by land conversion. 


100. Shorea praestans P.S.Ashton 


(Latin, praestans = preeminent; the striking stipules and leaf shape) 
(sect. Pachycarpae, red meranti) 


Gard. Bull. Sing. 22 (1967) 297, op. cit. (1968) 115, op. cit. (1982) 524; Anderson op. cit. (1980) 129; 
Newman et al. op. cit. (1996) 198. Type: Brunig s.n., Borneo, Sarawak, Bintulu district, Nyabau FR 
(holotype K). 


Subcanopy, possibly canopy tree, to 30 m tall, to 15 cm diameter. Bark smooth, hoop- 
marked, ochreous-brown and grey-mottled; inner bark pinkish brown. A// observed parts 
glabrous. Twigs compressed, smooth, stout, c. 5 x 3 mm apically. Leaf buds falcate- 
lanceolate, to 25 x 7 mm. Stipules e/liptic, subacute, very large, to 110 x 50 mm, not at first 
caducous. Leaves thickly coriaceous, drying greyish brown above, reddish brown shiny 
below; blade broadly oblong, 24-35 x 11-18 cm, base cordate, apex obtuse to shortly 
broadly acuminate; midrib broad but flat above, prominent below; lateral veins 11-13 
pairs, prominent below; intercostal venation remotely subscalariform, slightly elevated 
below; petiole stout, weakly geniculate, 4-6.5 cm long. Inflorescences and flowers 
unknown. Fruits: pedicels to 5 mm long and stout; calyx lobes unequal, 3 longer lobes to 
15 x 3 cm, tapering to c. 1.5 cm above the saccate base, 2 shorter ones to 10.5 x 1.5 cm, 
similar at base. Nuts ovoid, to 2 x 2 cm, glabrous, with to 4 mm long style remnant. 
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Distribution. Endemic in Borneo (C Sarawak); known from Bintulu and Mukah districts 
(e.g., S 19598, S 22074, S 22075, and S 37863). 


Ecology. Rare and confined to deep yellow sandy soil on low hills of Neogene sandstone, in 
mixed dipterocarp forest; as scattered trees or small groups. Possibly extinct, otherwise 
critically endangered. 


Notes. Central Sarawak has other distinctive, apparently small, trees representing 
undescribed entities in sect. Pachycarpae, the main section of red merantis yielding illipe 
(engkabang, kawang, tengkawang) nuts. As such they represent important genetic resources; 
yet all appear to be rare, and under present wide forest conversion gravely threatened with 
extinction. None have been sufficiently collected in flower or fruit for scientific description. 
One other such species is ‘63. Shorea sp.’ (Ashton op. cit. (1968) 122), from Pelagus rapids 
and Bt. Alet, Nanga Bah, Kapit district. 


101. Shorea pubistyla P.S.Ashton 
(Latin, pubi- = downy, stylus = the floral style; the pubescent stylopodium) 


(sect. Brachypterae, red meranti) 


Gard. Bull. Sing. 22 (1967) 297, op. cit. (1968) 116, op. cit. (1982) 516; Anderson op. cit. (1980) 129; 
Newman et al. op. cit. (1996) 198. Type: Anderson S 14930, Borneo, Sarawak, Kuching district, 
Semengoh FR (holotype K; isotypes KEP, L). 


Large emergent tree, to 50 m tall, to 1.6 m diameter; bole straight, cylindrical; crown 
loosely hemispherical, with a few large branches, golden suffused from below; buttresses to 
1.5 m tall, stout. Bark pale chocolate-brown mottled-grey, deeply irregularly fissured and 
chunkily flaky; dammar as frequent pale yellow incrustations; inner bark dark coffee- 
coloured; heartwood rich reddish brown. Twig, leaf bud, inflorescence, parts of calyx 
exposed in bud, petiole, and midrib below densely dark fulvous scabrid-tomentose; more 
shortly sparsely so on venation below, midrib above, and stipule outside; stipule within, 
bracteole and fruit calyx densely pale fulvous pubescent, caducous on fruit; outside of petal, 
ovary, stylopodium, and nut evenly pale cream-brown pubescent. Twigs prominently ribbed 
at first, stout, c. 7 mm diameter apically. Leaf buds ovoid, compressed, to 1.3 x 1.3 mm. 
Stipules lanceolate, to 25 x 7 mm, caducous. Leaves thickly coriaceous, drying warm 
chocolate-brown below; blade broadly oblong to obovate, 11-19 x 7—12 cm, base obtuse to 
cordate, margin shallowly subrevolute, apex retuse, obtuse or shortly acuminate; midrib 
slender and more or less evident, furrowed above, prominent below; lateral veins 14-18 
pairs, stoutly prominent below, obscurely sunken above; intercostal venation remotely 
scalariform; petiole 2.5—4 cm long, stout, weakly geniculate. Inflorescences axillary, stout; 
rachis ribbed, lax, to 20 cm long, singly branched, branchlets bearing to 12 flowers; 
bracteoles oblong-ovate, subacute, to 8 x 5 mm, fugaceous. Flowers: petals pink outside, 
crimson within; stamens 15, connectival appendage 2—3x as long as anther, glabrous; ovary 
ovoid, crowned by a slightly longer cylindrical stylopodium and short glabrous style. 
Fruits: pedicels to 3 mm long and diameter, stout; calyx lobes unequal, 3 longer lobes to 14 
x 2.5 cm, tapering to c. 8 mm above the saccate base, 2 shorter ones lorate-lobed, to 12 x 
1.2 cm, otherwise similar. Nuts narrowly ovoid, to 3 x 1.8 cm, with to 4 mm long apical 
tapering stylopodium remnant. 
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Vernacular name. Sarawak—meranti bulu merah (preferred name). 


Distribution. Endemic in Borneo (W and C Sarawak and presumably also in the Kapuas 
valley, W Kalimantan). In Sarawak known from Kuching, Miri and Tatau districts (e.g., S 
16473, S 19575, S 32422, S 42349, and S 68407). 


Ecology. Locally frequent, on deep leached yellow sandy clay soils in mixed dipterocarp 
forest, on low hills, at altitudes to 400 m, generally not far from the coast. Occurring in 
Lambir NP; elsewhere vulnerable owing to its accessible lowland habitat being liable to 
land conversion. 


102. Shorea quadrinervis Slooten 
(Latin, guadri- = four-, nervis = nerved; the four-veined leaf) 


(sect. Mutica, subsect. Mutica, red meranti) 


Bull. Jard. Bot. Buitenz. 3, 17 (1942) 220; Browne op. cit. 142; Ashton op. cit. (1964) 213, op. cit. 
(1968) 116, op. cit. (1982) 534; Meijer & Wood op. cit. 140; Burgess op. cit. 155, 183; Anderson op. 
cit. (1980) 129; PROSEA op. cit. 401; Coode et al. (eds.) op. cit. 82; Newman et al. op. cit. (1996) 
199. Lectotype (designated here): bb. 29450, Borneo, W Kalimantan, Sambas, Sg. Akar 
(hololectotype BO). 


Medium-sized emergent tree, to 45 m tall, to 1.4 m diameter; bole straight, cylindrical, 
frequently quite short; crown hemispherical to oblong, the branch endings pendent; 
buttresses to 2.5 m tall, stout. Bark pinkish grey to pale brown, shallowly v-section fissured, 
eventually deeply so and powdery chunkily flaking; dammar as pale yellow incrustations; 
inner bark bright crimson, paler at cambium; heartwood pale reddish brown. Young parts 
shortly densely tawny pubescent, more or less caducous on stipule, bracteole, leaf bud, and 
blade below, becoming sparse on fruit calyx; base of midrib above, inflorescence, parts of 
perianth exposed in bud, ovary, and nut persistently so. Twigs c. 3 mm diameter apically, 
terete, stout, strongly ridged below stipule scars, becoming minutely cracked; stipule scars 
pale, prominent, falcate or descending-amplexicaul. Leaf buds compressed, ovate- 
subcordate, to 20 x 13 mm, loosely enveloped in stipules. Stipules ovate to subcordate, to 
25 x 13 mm, prominently ridged along their 5 veins, pairs sometimes united at base, 
subpersistent. Leaves strongly concave, thinly coriaceous, drying warm reddish brown 
below; blade broadly ovate to elliptic, 10-18 x 5—8 cm, base obtuse, margin more or less 
revolute, apex with tapering acumen to 1.3 cm long; midrib obscure, sunken above, 
prominent below; lateral veins c. 4 pairs, arched, ascending, prominent below with at least 
one prominent but shorter intermediate vein; intercostal venation slender, scalariform; 
petiole 0.8-1 cm long. Inflorescences terminal or axillary; rachis lax, spreading, terete or 
angular, to 28 cm long, to trebly branched, branchlets bearing to 6 flowers; bracts as the 
stipules, caducous. Flowers: petals pink, paler at margins; stamens 15, connectival 
appendage shorter than anther, reflexed; ovary and stylopodium conical, style short, stigma 
relatively prominent. Fruits: calyx lobes unequal, 3 longer lobes to 8 x 1.3 cm, tapering to 
c. 3mm above the saccate base, 2 shorter ones to 5.5 x 0.7 cm, otherwise similar. Nuts 
narrowly ovoid, to 1.5 x 0.7 cm, with c. 1.5 mm long slender style remnant. 
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Vernacular names. Sabah—seraya sudu (preferred name). Sarawak—meranti sudu 
(preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort and Sipitang districts 
(e.g., SAN 15051, SAN 16291, SAN 16923, SAN 24821, and SAN 126703) and in Sarawak 
from Belaga, Bintulu, Kapit, Kuching, Limbang, Lubok Antu, Lundu, Marudi, Miri, and 
Simunjan districts (e.g., S 10067, S 27135, S 32271, S 37822, and S 69660). Also occurring 
in Brunei (e.g., BRUN 1800 and BRUN 3066) and Kalimantan (e.g., bb. 30222 and Yamada 
K 9525). 


Ecology. Common in mixed dipterocarp forest on leached yellow shallowly sandy humic 
soils in the lowlands, and also on skeletal soils on ridges, at altitude to 700 m. Common in 
Bako, Kubah, Lambir and Mulu NPs; not vulnerable. 


103. Shorea resinosa Foxw. 
(Latin, resinosus = resinous; the resinous nut) 


(sect. Anthoshorea, white meranti) 


Malay. For. Rec. 10 (1932) 234; Symington op. cit. (1943) 40; Ashton op. cit. (1968) 94, op. cit. 
(1982) 496; Anderson op. cit. (1980) 124; PROSEA op. cit. 412; Newman et al. op. cit. (1996) 201. 
Type: Symington FMS 17512, Peninsular Malaysia, Ulu Selangor, Serendah FR (holotype KEP). 


Large emergent tree, to 50 m tall, to 1.3 m diameter; bole tall, cylindrical; crown 
hemispherical; buttresses small or tall, rather sharp. Bark dark grey, coarsely fissured and 
eventually chunkily flaky; inner bark pale and dark yellow laminated. Young twig, 
inflorescence, leaf bud, parts of perianth exposed in bud, stipule outside, and petiole buff 
fugaceous puberulent. Twigs terete, smooth, c. 2 mm diameter apically. Leaf buds ellipsoid, 
to 3 x 2 mm. Stipules elliptic, to 12 <x 8 mm. Leaves thinly coriaceous, undulate, drying 
tawny brown below; blade lanceolate to elliptic, base cuneate, apex with slender acumen to 
1.2 cm long; midrib obscurely sunken above, slender but prominent below; lateral veins 10- 
13 pairs, slender but prominent below, not drying paler than blade; intercostal venation 
slender, hardly elevated below, scalariform; petiole 0.9-1.7 cm long. Inflorescences: rachis 
terete, singly branched, to 8 cm long. Flowers: buds to 12 x 4 mm; corolla pale yellow; 
stamens 15, connectival appendage c. 2'2x as long as anther, glabrous; ovary ovoid, 
without stylopodium, glabrous, style c. 3x the length of ovary, trifid towards apex. Fruits: 
pedicels to 4 mm long, to 3 mm diameter; calyx lobes unequal, 3 longer lobes to 9.5 x 2.5 
cm, tapering to c. 7 mm above the saccate base, 2 shorter ones linear-lobed, to 7 x 0.6 cm, 
similar at base. Nuts ovoid, to 1.5 <x 1.5 cm, with to 6 mm long filiform style remnant, 
frequently resin-coated. 


Vernacular name. Sarawak—meranti belang (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and NW Borneo. In Sarawak recorded from 
Bau and Lundu districts (e.g., S 397, S 9616 and S 27005). 


Ecology. Rare, apparently confined to mixed dipterocarp forest, on yellow sandy soils over 
sandstone. Probably endangered. 
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104. Shorea retusa Meijer 
(Latin, retusus = notched; the leaf apex) 


(sect. Mutica, subsect. Mutica, red meranti) 


Act. Bot. Neerl. 12 (1963) 340; Meijer & Wood op. cit. 141; Burgess op. cit. 184; Ashton op. cit. 
(1968) 117, op. cit. (1982) 537; Anderson op. cit. (1980) 129; Newman et al. op. cit. (1996) 201. 
Lectotype (designated here): bb. 29715, Borneo, C Kalimantan, Muara Tewe, Barito Ulu 
(hololectotype BO). 


Canopy to low emergent tree, to 40 m tall, to 80 cm diameter; bole straight, cylindrical; 
crown becoming hemispherical, diffuse; buttresses low, rounded. Bark greyish brown, 
becoming shallowly but distinctly v-section fissured; inner bark yellowish brown; 
heartwood pale brown; dammar as pale cream-brown exudations. Young parts greyish 
sericeous, glabrescent except on leaf bud, parts of calyx and petals exposed in bud, ovary, 
stylopodium, and stipule outside. Twigs terete, much-branched, c. | mm diameter apically. 
Leaf buds ellipsoid, to 3 x 2 mm. Stipules elliptic, to 7 x 3 mm, caducous. Leaves 
coriaceous, shiny, drying pale chocolate-brown, darker above; blade elliptic, 3-9 x 1.5—5 
cm, base cuneate, apex shallowly retuse; midrib obscurely sunken above, slender and raised 
but not prominent below; lateral veins 7-10 pairs, arched, ascending, very slender and 
hardly raised below; intercostal venation slender, scalariform, obscure below; petiole short, 
0.6—0.9 cm long. Inflorescences terminal or axillary; rachis terete, to 10 cm long, branchlets 
bearing to 7 flowers; bracteoles elliptic, to 3 x 2 mm. Flowers: buds to 8 x 3 mm; corolla 
pale yellow; stamens 15, connectival appendage slender, equal or 2—4x the length of anther, 
becoming reflexed; ovary and stylopodium narrowly conical, crowned with a short glabrous 
style. Fruit: pedicels to 1 mm long; calyx lobes unequal, 3 longer lobes to 10 x 1.8 cm, 
tapering to c. 4 mm above the saccate base, 2 shorter ones lorate-lobed, to 5.5 x 0.4 cm, 
similar at base. Nuts ovoid, to 1.3 x 1.2 cm with 3 mm long style remnant. 


Vernacular names. Sabah—seraya daun tumpul (preferred name). Sarawak—meranti telur 
(preferred name). 


Distribution. Endemic in Borneo. Known in Sabah from Tawau district (e.g., SAN 19569, 
SAN 21504 and Villamal 87) and in Sarawak from Bintulu, Kuching, Lundu, and Serian 
districts (e.g., § 952, S 7579, S 10268, S 13373, and S 47099). Also occurring in Kalimantan 
(e.g., Ambriansyah & Arifin Berau 1067 and bb. 29716). 


Ecology. Locally frequent in kerangas forest, mostly on shallow podsols over sandstone. 
Occurring in Bako NP; overall conservation status uncertain. 


105. Shorea revoluta P.S.Ashton 


(Latin revolutus = turned in; the leaf margin) 
(sect. Mutica, subsect. Mutica, red meranti) 
Gard. Bull. Sing. 19 (1962) 304, op. cit. (1964) 215, op. cit. (1968) 117, op. cit. (1982) 543; Meijer & 
Wood op. cit. 142; Burgess op. cit. 184; Anderson op. cit. (1980) 129; Coode et al. (eds.) op. cit. 82; 


Newman et al. op. cit. (1996) 202. Type: Smythies S 5914, Borneo, Sarawak, Limbang district, Bt. 
Sagan (holotype K). 
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Fig. 28. Shorea richetia. A, flowering leafy twig; B, flower bud; C, opening flower; D, adaxial 
view of outer sepal; F, adaxial view of inner sepal; K, adaxial view of petal with stamens; G, 
abaxial view of petal; IT, adaxial view of stamens; I, abaxial view of stamens; J, longitudinal 
section of open flower; K, fruit; L, longitudinal section of fruit. (A from $ 109, B—J from § 


563, K-L from § /5254.} 
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Low emergent tree, to 45 m tall, to 1 m diameter; bole cylindrical; crown hemispherical, 
diffuse; buttresses to 2 m tall, stout. Bark pale to dark chocolate-brown, frequently mottled 
with grey, prominently v-section fissured, the intervening ridges eventually crumbling in 
chunky flakes; dammar smears pale cream-yellow, common; inner bark and heartwood rust- 
red. Twig, inflorescence, leaf bud, calyx and stipule outside, and petiole densely pale brown 
to fulvous scabrid-puberulent; veins below and midrib above sparsely so; parts of petal 
exposed in bud, nut and inside of stipules evenly pale buff puberulent. Twigs at first slightly 
compressed and ribbed, c. 2-3 mm diameter apically. Leaf buds ovoid, compressed, 
subacute, 4-7 x 3—5 mm. Stipules elliptic to oblong, obtuse, to 15 x 7 mm, caducous. 
Leaves coriaceous, drying warm tan-brown; blade ovate, 10-15 x 5.5—10 cm, base obtuse 
to subcordate, margin prominently revolute, apex with slender acumen to 1.5 cm long; 
midrib more or less obscure and sunken above, prominent below; lateral veins 9-12 pairs, 
prominent below, arched, well-spaced, with glabrous axillary domatia; intercostal venation 
slender, scalariform, hardly elevated below; petiole 1.3-1.5 cm long. Inflorescences 
terminal or axillary; rachis rigid, to 22 cm long. Flowers: corolla dark red; stamens 15, 
connectival appendage slender, as long as anther, becoming reflexed; ovary and 
stylopodium narrowly ovoid, style half their length, slender, glabrous. Fruits: pedicels to 
1.5 mm long; calyx lobes unequal, 3 longer lobes to 7.5 x 1.3 cm, tapering to 3 mm above 
the saccate base, 2 shorter ones linear-lobed, to 3.5 x 0.2 cm, similar at base. Nuts ovoid, 
to 1.5 x 0.8 cm, with c. 1.5 mm style remnant. 


Vernacular names. Sabah—seraya daun tajam (preferred name). Sarawak—meranti 
kerangas (Malay). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort and Sipitang districts 
(e.g., SAN 15135, SAN 55656, SAN 110013, and SAN 131905) and in Sarawak from Lawas, 
Limbang and Marudi districts (e.g., S 56/8 and S 11248). Also occurring in Brunei (e.g., 
BRUN 5646, S 5782 and S 5814). 


Ecology. Locally frequent in kerangas forest, both on terraces and sandstone plateaux, at 
altitudes to 1200 m. Endangered by logging. 


106. Shorea richetia Symington Fig. 28. 


(after the former genus Richetia, now Shorea sect. Richetioides) 
(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 9 (1938) 330; Slooten op. cit. (1956) 335; Ashton op. cit. (1968) 89, op. cit. (1982) 
474; Anderson op. cit. (1980) 123; Newman et al. op. cit. (1996) 203. Type: Beccari PB 2888, 
Borneo, Sarawak, Matang (holotype P; isotype L). 


Main canopy tree, to 40 m tall, to 80 cm diameter; bole straight, cylindrical; crown dense, 
rather small, hemispherical; buttresses to 1 m tall, small, stout. Bark dull greyish brown, 
tardily cracking, then thinly oblong-flaking eventually leaving a scroll-marked new surface. 
Twig apices, inflorescence, leaf buds, and stipules puberulent; ovary and nut buff pubescent; 
other parts glabrous. Twigs terete, smooth, 1-2 mm diameter apically. Leaf buds ovoid, 
subacute, to 2 x 2 mm. Stipules lanceolate, to 5 x 2 mm. Leaves thickly coriaceous, drying 
dark greyish green; blade broadly elliptic, 5-11 x 3-6.5 cm, base broadly cuneate to 
occasionally subcordate, margin narrowly subrevolute, apex with broad, tapering acumen 
to 1 cm long; midrib evident, flat to shallowly furrowed above, prominent below; lateral 
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veins 5—7 pairs, ascending, arched, prominent below; intercostal venation subscalariform; 
petiole stout, 0.6-1 cm long. Inflorescences terminal or axillary; rachis terete or 
compressed, glabrescent, lax, to 8 cm long, singly branched, branchlets bearing to 5 flowers; 
bracteoles deltoid, to 2 x 1 mm, fugaceous. Flowers: buds to 7 x 2 mm; petals lime-yellow; 
stamens 16-17, connectival appendage at least 1'2x the length of anther; ovary ovoid, 
without stylopodium, style 2—3x the length of ovary, columnar, tapering, pubescent in basal 
half. Fruits: pedicels to 2 mm long, stout; calyx lobes subequal, narrowly ovate, to 1.7 x 1 
cm, acute, saccate, tuberculate. Nuts obovoid, acute, to 2.5 x 1.5 cm. 


Vernacular name. Sarawak—lun melapi (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Tenom district (e.g., SAN 6431/1) 
and in Sarawak from Kuching and Lundu districts (e.g., S 6404, S 15525, S 25451, S 32409, 
and S 32520). 


Ecology. Very local, in mixed dipterocarp forest on leached sandy clay soils, on low hills, at 
altitudes to 200 m. Recorded from Kubah NP; elsewhere endangered by land conversion. 


107. Shorea rotundifolia P.S.Ashton Plate 4E. 


(Latin, rotundus = round, folius = leaf; the distinctive leaf shape) 
(sect. Pachycarpae, red meranti) 


Gard. Bull. Sing. 22 (1967) 299, op. cit. (1968) 117, op. cit. (1982) 524; Anderson op. cit. (1980) 129; 
Newman et al. op. cit. (1996) 204. Type: Smythies S 9470, Borneo, Sarawak, Kapit district, Pelagus, 
Sg. Iran (holotype K; isotype KEP). 


Low emergent tree, to 40 m tall, to 70 cm diameter; bole straight, cylindrical; buttresses to 
80 cm tall and out, stout. Bark greyish brown and chocolate-mottled with a crimson 
‘scrape’, smooth, hoop-marked, inner bark pinkish brown with pale patches; sapwood pink, 
relatively soft. Young twig, petiole and stipule pruinose; petals shortly pubescent on parts 
exposed in bud; parts otherwise glabrous. Twigs terete or slightly compressed at first, c. 3 x 
2 mm apically; stipule scars amplexicaul, prominent. Leaf buds lanceolate, compressed, 
large, to 20 x & mm. Stipules /anceolate-falcate, obtuse, to 60 x 20 mm, subpersistent. 
Leaves remaining distichous, coriaceous, shiny, drying dark purplish brown below; blade 
broadly ovate to orbicular, 9-21 x 8-14 cm, base obtuse to cordate, apex cuspidate, 
acumen to I cm long; midrib evident above, flat, prominent below; lateral veins 9-11 pairs, 
arched, slender but prominent below; intercostal venation remotely scalariform, elevated 
below; petiole 3-4 cm long, somewhat geniculate. Inflorescences terminal or axillary; 
rachis compressed, lax, to 15 cm long, regularly singly branched, branchlets bearing remote 
flowers; bracteoles elliptic-lanceolate, acute, to 10 x 6 mm. Flowers: buds to 10 x 4 mm; 
stamens 15, connectival appendage c. 3x the length of anther; ovary ovoid, glabrous, style 
and stylopodium spindle-shaped. Fruits: pedicels c. 6 mm long; calyx lobes unequal, 3 
longer lobes spatulate, to 13 x 2.5 cm, tapering to c. 6 mm above the saccate base, 2 
shorter ones narrowly lanceolate, to 8 x 0.7 cm, similar at base. Nuts ovoid, to 2.5 x 1.1 
cm, with to 7 mm long style remnant. 
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Vernacular name. Sarawak—langgai (Iban). 


Distribution. Endemic in Borneo. Confined to Bintulu and Kapit districts in C Sarawak 
(e.g., 8 22051 and S 22053). 


Ecology. Local and rare, in scattered clumps on leached sandy clay soils along ridges, at 
altitudes to 400 m. Vulnerable. 


Notes. It is possible that this entity may merely represent one or more varieties of S. 
amplexicaulis, with which it ofen grows. The small groups in which the species occur differ 
somewhat from one another, but their characters are internally constant. This extreme 
variation, unusual among dipterocarps, is nevertheless common among species in sect. 
Pachycarpae (see, for instance, under S. macrophylla, S. pinanga and S. praestans). 


108. Shorea rubella P.S.Ashton 
(Latin, rubellus = reddish; the drying leaf blade) 


(sect. Rubella, red meranti) 


Gard. Bull. Sing. 19 (1962) 307, op. cit. (1964) 216, op. cit. (1968) 118, op. cit. (1982) 500; Meijer & 
Wood op. cit. 143; Burgess op. cit. 184; Anderson op. cit. (1980) 129; Coode et al. (eds.) op. cit. 82; 
Newman et al. op. cit. (1996) 205. Type: Ashton BRUN 3078, Borneo, Brunei, Andulau FR (holotype 
K; isotypes KEP, L). 


Medium-sized emergent tree, to 45 m tall, to 1.4 m diameter; bole tall, cylindrical; crown 
hemispherical, spreading, diffuse, becoming pale from below; buttresses to 2 m tall, stout, 
prominent. Bark pinkish brown, becoming coarsely deeply v-section fissured, eventually 
chunkily oblong-flaked; dammar smears rare, cream; inner bark rust-brown; heartwood pale 
pink. Young parts evenly pale cream-buff puberulent, persistent only on inflorescence; leaf 
bud, parts of perianth exposed in bud, ovary, nut, and fruit calyx glabrescent. Twigs 2-3 
mm diameter apically, ridged and compressed on drying, becoming terete, stout; stipule 
scars c. 1.5 mm long, narrow, horizontal. Leaf buds narrowly ovoid to subfalcate, acute, 6—9 
x 2-3 mm. Stipules hastate to falcate, acute, to 18 x 6 mm, caducous. Leaves thickly 
coriaceous, sparsely cream lepidote below (mature trees), drying rich pinkish brown; blade 
broadly ovate but often somewhat irregularly shaped, 9.5-14 x 6-8 cm, base obtuse or 
broadly cuneate, margin sometimes subrevolute, apex with tapering acumen to 1 cm long; 
midrib evident, flat or shallowly furrowed above, prominent below; lateral veins 5—7 pairs, 
arched, well-spaced, prominent below, sometimes with minute pore-like axillary domatia; 
intercostal venation densely scalariform, slender, more or less obscure; petiole 2.3-3.5 cm 
long. Inflorescences terminal or axillary; rachis ribbed on drying, to 15 cm long, branchlets 
lax, bearing to 5 flowers. Flowers: buds to 7 x 3 mm; petals pale pink, darker towards base; 
stamens 15, subequal, filaments lorate, abruptly tapering below the large narrowly oblong 
equal anthers, connectival appendage short, tapering, becoming somewhat recurved; ovary 
small, ovoid, stylopodium indistinct, style filiform, c. 3x the length of ovary. Fruits: calyx 
lobes unequal, 3 longer lobes to 8 x 1.5 cm, tapering to 5 mm above the saccate base, 2 
shorter ones linear-lobed, to 5 x 0.6 cm, similar at base. Nuts ovoid, to 1.8 x 1.2 cm, acute. 


Vernacular name. Sarawak—meranti laut putih (preferred name). 
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Distribution. Endemic in Borneo. In Sabah known from Beaufort and Papar districts (e.g., 
SAN 24812, SAN 24813 and SAN A 1750) and in Sarawak from Belaga, Bintulu, Kapit, 
Miri, and Tatau districts (e.g., S 9474, S 15128 and S 19577). Also occurring in Brunei (e.g., 
FMS 30574, FMS 35667, S 1925, and SAN 17564). 


Ecology. Locally frequent, on the deep yellow sandy soils of the subcoastal neogene 
sedimentary hills, the northernmost Rajang series, and the Arip rhyolite. Well represented in 
Lambir NP; elsewhere endangered. 


109. Shorea rubra P.S.Ashton 


(Latin, ruber = red; the leaf undersurface) 
(sect. Mutica, subsect. Mutica, red meranti) 


Gard. Bull. Sing. 19 (1962) 309, op. cit. (1964) 217, op. cit. (1968) 118, op. cit. (1982) 545; Meijer & 
Wood op. cit. 144; Burgess op. cit. 166; Anderson op. cit. (1980) 129; Coode et al. (eds.) op. cit. 82; 
Newman et al. op. cit. (1996) 206. Type: Smythies S 9475, Borneo, Sarawak, Pelagus, Ulu Iran 
(holotype K; isotypes KEP, L, SAR). 


Large emergent tree, to 50 m tall, to 1.3 m diameter; bole, tall, cylindrical; crown dense, 
cauliflower-shaped, brownish from below; buttresses to 2.5 m tall, stout. Bark dark 
chocolate to blackish, becoming deeply v-section fissured, eventually the ridges becoming 
chunkily flaky; dammar smears bright pale yellow; inner bark yellowish brown; heartwood 
deep purplish red. Twig, inflorescence, bud, calyx outside, stipule, bracteole, petiole, midrib 
above, and leaf below densely persistently deep rufous brown scabrid puberulent. Twigs 
terete, much-branched, to 1.5 mm diameter apically. Leaf buds compressed, ovoid, acute, 4— 
7 x 3-4.5 mm. Stipules hastate, to 16 x 5 mm. Leaves thinly coriaceous, drying chocolate- 
brown overlain by deep rufous-brown tomentum; blade broadly ovate, 8-13 x 4—7.5 cm, 
base obtuse, margin narrowly revolute, apex with acumen to 1.3 cm long; midrib obscurely 
sunken above, slender but prominent below; lateral veins 11—13 pairs, prominent below, 
arched; intercostal venation densely scalariform, hardly elevated below; petiole 1-1.4 cm 
long. Inflorescences terminal or axillary; rachis terete, rather rigid, to 14 cm long, 
branchlets compact, bearing to 5 flowers; bracteoles broadly ovate, subacute, to 4 x 3.5 mm. 
Flowers: buds to 7 x 4 mm; petals yellow; stamens 15, connectival appendage hardly 
reflexed; ovary and stylopodium ovoid-conical, with shorter glabrous style. Fruits: calyx 
lobes unequal, 3 longer lobes to 11 x 1.6 cm, tapering to 5 mm above the saccate base, 2 
shorter ones linear-lobed, to 4.5 x 0.4 cm, otherwise similar. Nuts broadly ovoid, to 1 x 0.9 
cm, with c. 2 mm style remnant. 


Vernacular names. Sabah—seraya bingkai (preferred name). Sarawak—meranti merah 
kesumba (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Keningau, 
Kinabatangan, Ranau, Sandakan, Sipitang, and Tawau districts (e.g, SAN 15193, SAN 
22354, SAN 50702, and SAN 76795) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, 
Lawas, Limbang, Marudi, Miri, Sibu and Tatau districts (e.g., S 3551, S 15875, S 22241, S 
29499, and S 31723). Also occurring in Brunei (e.g., BRUN 784 and FMS 48492) and 
Kalimantan (e.g., Jarvie et al. 5066). 
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Ecology. Scattered in mixed dipterocarp forest, usually on well-drained leached sandy and 
clay soils, both on coastal hills, and on inland ridges, at altitudes to 800 m. Occurring in 
Lambir and Mulu NPs; elsewhere vulnerable. 


110. Shorea rugosa F.Heim 
(Latin, rugosus = wrinkled; the appearance imparted by the rough tomentum) 


(sect. Mutica, subsect. Mutica, red meranti) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 973; Merrill op. cit. (1921) 406; Symington op. cit. (1933) 132; 
Masamune op. cit. 496; Ashton op. cit. (1964) 218, op. cit. (1968) 118, op. cit. (1982) 540; Meijer & 
Wood op. cit. 144; Burgess op. cit. 154; Anderson op. cit. (1980) 129; PROSEA op. cit. 401; Coode et 
al. (eds.) op. cit. 82; Newman et al. op. cit. (1996) 207. Type: Beccari PB 2638, Borneo, Sarawak, 
Matang (holotype P). 


Emergent tree, to 50 m tall, to 1.3 m diameter; bole cylindrical, straight; crown dense, 
cauliflower-shaped; buttresses to 2.5 cm tall, prominent, rather stout. Bark dark chocolate 
to blackish, in young trees mottled with fawn and ochre, becoming densely deeply v-section 
fissured, eventually powdery chunkily flaky; dammar bright yellow, in bole incrustations; 
inner bark yellowish brown; heartwood deep purplish red. Young twig, inflorescence, leaf 
bud, flower calyx and stipule outside, petiole, and venation below densely purplish brown 
coarsely scabrid-tomentose; stipule inside, midrib above and blade below shortly evenly so; 
blade above and fruit calyx sparsely caducously so; parts of corolla exposed in bud, ovary, 
stylopodium, and nut evenly fulvous pubescent. Twigs ribbed at first, becoming terete, to 2.5 
mm diameter apically. Leaf buds ovoid, subacute, 4-6 x 3—5 mm. Stipules oblong-elliptic, 
subacute, to 14 x 5 mm. Leaves thickly coriaceous, drying chocolate-brown scabrous 
below; blade oblong-ovate to oblong-obovate, 9-17 x 4—9 cm, base obtuse, margin more or 
less narrowly revolute, apex with broad acumen to 0.9 cm long; midrib obscurely sunken 
above, prominent below; lateral veins 14-19 pairs, prominent below; intercostal venation 
distantly scalariform, elevated below; petiole 1.3-2.3 cm long, stout. Inflorescences 
terminal or axillary; rachis terete or slightly compressed, lax, to 12 cm long, branchlets 
bearing to 6 flowers; bracteoles elliptic, subacute, to 4 x 3 mm. Flowers: buds to 7 x 4 mm; 
petals yellow; stamens 15, connectival appendage short, reflexed; ovary and stylopodium 
conical, style short glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 10.5 = 2.5 cm, 
tapering to 4—7 mm above the saccate base, 2 shorter ones linear-lobed, to 5 x 0.4 cm, 
similar at base. Nuts ovoid, to 2.3 x 1.5 cm, acute. 


Vernacular names. Sabah—seraya buaya hantu (preferred name). Sarawak—meranti 
buaya hantu (preferred name). 


Distribution. Endemic in Borneo. Widespread but local in Sarawak and recorded from 
Belaga, Bintulu, Kapit, Kuching, Lundu, Miri, and Sibu districts (e.g., S 7568, S 9466, S 
15522, S 37854, and S 43398). Reported from Sabah in Meijer and Wood (op. cit.) but 
collection now destroyed. Also occurring in Brunei (e.g., BRUN 3036 and S 2129) and 
Kalimantan (e.g., bb. 19974 and bb. 29683). 


Ecology. Scattered, rarely common, in mixed dipterocarp forest on deep yellow sandy 


humic soils and grey leached sand in the ecotone to kerangas. Occurring in Bako, Lambir 
and Mulu NPs; endangered outside parks system. 
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111. Shorea sagittata P.S.Ashton Fig. 29. 


(Latin, sagittatus = with two basal lobes pointing downwards; the fruit calyx lobes) 
(sect. Mutica, subsect. Auriculatae, red meranti) 


Gard. Bull. Sing. 22 (1967) 299, op. cit. (1968) 118, op. cit. (1982) 531; Anderson op. cit. (1980) 130; 
Newman ef al. op. cit. (1996) 209. Type: Sibat S 23616, Borneo, Sarawak, Simunjan district, 
Balingian, Arip, Bt. Ijok (holotype K; isotype KEP). 


Emergent tree, to 45 m tall, to 1.1 m diameter; bole straight, tall; crown evenly 
hemispherical, diffuse; buttresses to 3 m tall, stout, prominent. Bark pinkish brown and 
grey-mottled, becoming shallowly fissured, eventually chunkily oblong-flaky; inner bark 
pale yellow; heartwood reddish brown. Leaf blade below cream-buff sericeous; corolla, 
ovary and nut puberulent; other exposed fleshy parts densely pinkish brown scabrid- 
puberulent, persistent except on fruit calyx. Twigs ribbed, becoming terete, c. 2 mm 
diameter apically; stipule scars short, ascending. Leaf buds broadly ovoid, to 7 x 7 mm. 
Stipules ovate, subacute, to 10 x 8 mm, caducous. Leaves thinly coriaceous, drying pale 
greyish brown; blade narrowly oblong to lanceolate, 7-15 x 3-6 cm; midrib obscurely 
sunken above, prominent below; lateral veins 19-25 pairs, slender, dense, prominent below; 
intercostal venation densely scalariform, obscure; petiole 0.9-1.7 cm long. Inflorescences 
terminal or axillary; rachis terete, to 7 cm long, branchlets short bearing to 3 flowers; 
bracteoles to 4 x 2 mm, narrow, acute. Flowers: buds to 6 x 3 mm; petals yellowish pink; 
stamens 15; ovary and stylopodium conical, style short, glabrous. Fruits: calyx lobes 
unequal, 3 longer lobes lorate-spatulate, to 12 x 2.5 cm, hardly tapering to the prominently 
sagittate-auriculate base with incrassate centre, 2 shorter ones linear-lobed, to 2 x 0.3 cm, 
not auriculate. Nuts ellipsoid, apiculate, to 1.5 x 0.8 cm, glabrescent. 


Vernacular name. Sarawak—meranti daun mata lembing (preferred name). 


Distribution. Endemic in Sarawak and known from Belaga, Bintulu, Kapit, Kuching, 
Mukah, Simunjan, and Tatau districts (e.g., S 18316, S 23720, S 29166, S 53447, and S 
60124); not yet recorded from Sabah. 


Ecology. Locally frequent, in mixed dipterocarp forest on moist leached clay hillsides, also 
floodplains, on sedimentaries and the Arip rhyolite. Endangered by land conversion. 


112. Shorea scaberrima Burck Fig. 30. 


(Latin, scaberrimus = very rough; the indumentum) 
(sect. Brachypterae, red meranti) 


Med. Lands PI. Tuin 3 (1886) 22; Merrill op. cit. (1921) 406; Masamune op. cit. 497; Browne op. cit. 
143; Ashton op. cit. (1964) 219, op. cit. (1968) 119, op. cit. (1982) 515; Meijer & Wood op. cit. 145; 
Burgess op. cit. 183; Anderson op. cit. (1980) 130; PROSEA op. cit. 402; Coode et al. (eds.) op. cit. 
82; Newman et al. op. cit. (1996) 210. Lectotype (designated here): s.c. s.n., Cult. Hort. Bog. VIII D 
54 (hololectotype BO). 


Main canopy tree, to 40 m tall, to 1.1 m diameter; bole often misshapen; crown dense, rather 
irregular, more or less hemispherical; buttresses to 1.5 m tall, fairly stout. Bark at first 
remaining smooth, hoop-marked, dappled grey, ochre and fawn brown, becoming shallowly 
cracked and thinly patchily flaky; inner bark and heartwood coffee-coloured. Young twigs, 
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2mm 





Fig. 29. Shorea sagittata. A, fruiting (young) leafy twig: B, detail of indumentum on lower 
leaf surface; C, flower bud; D, longitudinal section of flower bud; F, gynoecium and staments: 
F, adaxial view of outer sepal: G, adaxial view of inner sepal; H, abaxial view of petal; 1, 
adaxial view of petal; J, adaxial view of stamens; K, abaxial view of stumens; L., fruit; M, fruit 
with the aut partially exposed. (A-B from S$ 7609, C-K from § 29/66, L-M from § 29652.) 
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Fig. 30. Shorea scaberrima. A, fruiting (very young) leafy twig; B, detail of indumentum on 
lower leaf surface; C, side view of tufted hairs; D, flower bud; E, longitudinal section of 
flower bud; F, gynoecium; G, adaxial view of outer sepal; H, adaxial view of inner sepal; I, 
abaxial view of petal; J, adaxial view of petal; K, adaxial view of stamens; L, abaxial view of 
stamens; M, mature fruit with the nut partly exposed; N, longitudinal section of mature fruit. 
(A-B from § 3285, D-E trom $ 2732, F-N from § 369/75.) 
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inflorescence, leaf bud, parts of calyx exposed in bud, stipule outside, petiole, leaf blade 
below, and midrib above more or less sparsely persistently golden brown scabrid- 
pubescent; parts of corolla exposed in bud, ovary, stylopodium, and nut evenly densely so; 
inside of stipule, bracteole and fruit calyx sparsely evenly so. Twigs ribbed at first, 
becoming terete, 2-3 mm diameter apically. Leaf buds broadly ovoid, subacute, slightly 
compressed, 4-6 x 4-5 mm. Stipules broadly hastate, to 18 x 8 mm, caducous. Leaves 
thinly coriaceous to chartaceous, drying chocolate-brown below, purplish brown above; 
blade oblong-ovate to oblong-obovate, base obtuse, rarely subcordate, apex with tapering 
acumen to 0.8 cm long; midrib evident, flat to shallowly furrowed above, prominent below; 
lateral veins 14-17 pairs, slender but prominent below; intercostal venation scalariform, 
distinctly elevated below; petiole 1.8-2.5 cm long. Inflorescences terminal or axillary; 
rachis ribbed to terete, to 8 cm long, singly branched, branchlets bearing to 3 secund 
flowers; bracteoles narrowly deltoid, to 4.5 x 3 mm. Flowers: buds to 8 x 5 mm; corolla 
pink; stamens 15, connectival appendage at least 2x the length of anther; ovary ovoid, 
small, stylopodium and style at least 3x the length of ovary, stoutly filiform with glabrous 
apex. Fruits: calyx lobes unequal, 3 longer lobes nevertheless shorter than nut, to 4.5 x 1 
cm, variable, tapering to c. 7 mm above the saccate base, 2 shorter ones linear-lobed, to 3 
x 0.3 cm, similar at base. Nuts obovoid, to 5 x 2.5 cm, acute. 


Vernacular names. Sabah—seraya mempelas (preferred name). Sarawak—meranti paya 
bersisik (preferred name). 


Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort, Labuk Sugut, Papar, 
Penampang, Sipitang, and Tenom districts (e.g., SAN 15062, SAN 16339, SAN 24276, SAN 
A 3016, and SAN A 3285) and in Sarawak from Bau, Belaga, Bintulu, Kapit, Kuching, 
Lawas, Limbang, Lubok Antu, Lundu, Marudi, Miri, Mukah, Samarahan, and Tatau districts 
(e.g., S 14974, S 15787, S 22218, S 25014, and S 47115). Also occurring in Brunei (e.g., 
BRUN 2001 and KEP 80085) and Kalimantan (e.g., Suzuki K 9757 and the type). 


Ecology. Locally common in mixed dipterocarp forest, on shallowly humic leached sandy 
clay, and well-drained skeletal clay soils; throughout the lowlands and along inland ridges, 
at altitude to 850 m. Common in Bako, Lambir and Mulu NPs; not vulnerable. 


113. Shorea scabrida Symington 


(Latin, scabridus = rough; the indumentum) 
(sect. Mutica, subsect. Mutica, red meranti) 


Gard. Bull. S. S. 8 (1935) 287; Masamune op. cit. 497; Browne op. cit. 143; Anderson op. cit. (1963) 
159, op. cit. (1980) 130; Ashton op. cit. (1964) 221, op. cit. (1968) 119, op. cit. (1982) 543; Meijer & 
Wood op. cit. 146; Burgess op. cit. 155, 183; PROSEA op. cit. 402; Coode et al. (eds.) op. cit. 82; 
Newman et al. op. cit. (1996) 211. Type: Yusope S 171, Borneo, Sarawak, Marudi district, Bt. Liman 
FR (holotype KEP). 


Low emergent tree, to 45 m tall, to 1 m diameter; bole straight, cylindrical; crown becoming 
shallowly cauliflower-shaped, diffuse; buttresses to 1.5 m tall, stout. Bark at first mottled 
purplish brown and grey, becoming pink- to mauve-brown, widely v-section fissured; inner 
bark rich reddish brown with paler wedges; heartwood pinkish brown. Young twig, 
inflorescence, leaf bud, midrib above, and blade and venation below persistently more or 
less sparsely tawny-brown scabrid-puberulent. Twigs terete, much branched, c. 2 mm 
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diameter apically; stipule scars short, horizontal. Leaf buds ovoid, obtuse, compressed, 2.5— 
5 x 1.5-3 mm. Stipules oblong, obtuse, to 6 x 3 mm, fugaceous. Leaves coriaceous, drying 
orange-brown; blade obovate to elliptic, 5—9 x 3—5 cm, base broadly cuneate, occasionally 
obtuse, apex retuse to shortly acuminate; midrib obscure and sunken above, prominent 
below; lateral veins 8-11 pairs, slender, raised but hardly prominent below, arched, 
occasionally with small pore-like domatia; intercostal venation slender, scalariform, barely 
elevated; petiole 0.9-1.1 cm long. Inflorescences terminal or axillary; rachis terete or 
slightly compressed, to 8 cm long, branchlets short bearing to 7 flowers; bracteoles ovate, 
subacute, to 3.5 x 2.5 mm. Flowers: buds to 8 x 3.5 mm; petals cream, pink at base; 
stamens 15, connectival appendage slightly longer than anther, becoming reflexed; ovary 
and stylopodium narrowly conical, style almost as long as both, glabrous. Fruits: calyx 
lobes unequal, 3 longer lobes to 7 x 1.5 cm, tapering to c. 3 mm above the saccate base, 2 
shorter ones linear-lobed, to 3 x 0.3 cm, similar at base. Nuts ovoid, to 1 x 0.8 cm, shortly 
apiculate. 


Vernacular names. Sabah—seraya lop (preferred name). Sarawak—meranti lop (preferred 
name). 


Distribution. Sumatra and Borneo. In Sabah widespread, known from Beaufort, Labuk 
Sugut, Papar, and Sipitang districts (e.g., SAN 15854, SAN 16681, SAN 24343, SAN 25431, 
and SAN 27969) and in Sarawak from Belaga, Betong, Bintulu, Kapit, Kuching, Lundu, 
Marudi, Miri, Samarahan, Sibu, Simunjan, Sri Aman, and Tatau districts (e.g., S 14997, S 
15114, S 23367, S 32578, and S 41125). Also occurring in Brunei (e.g., BRUN 3015 and 
BRUN 5542) and Kalimantan (e.g., bb. 6399 and Jarvie & Ruskandi 5091). 


Ecology. Locally frequent, in the edge of mixed peat swamp forest, in kerangas forest on 
podsols, often in poor drainage, but also in mixed diptercarp forest on leached sandy and 
sandy clay soils, at altitudes to 1200 m. Occurring in Bako, Lambir, Mulu NPs; elsewhere 
vulnerable owing to land conversion. 


Notes. A variable species. In dipterocarp forest the leaf is acuminate, the tomentum sparse, 
in kerangas and peat swamp forest the leaf is smaller, retuse, and the tomentum more dense; 
but there is much variation between the two. 


114. Shorea scrobiculata Burck 
(Latin, scrobiculatus = having the appearance of sawdust; the inflorescence indumentum) 


(sect. Shorea, subsect. Shorea, selangan batu) 


Med. Lands. Pl. Tuin 3 (1886) 223; Merrill op. cit. (1921) 406; Masamune op. cit. 497; Browne op. 
cit. 169; Ashton op. cit. (1963) 272, op. cit. (1964) 144, op. cit. (1968) 74, op. cit. (1982) 449; 
Anderson op. cit. (1980) 120; PROSEA op. cit. 432; Coode et al. (eds.) op. cit. 82; Newman et al. op. 
cit. (1998) 195. Lectotype (designated here): Beccari PB 2538, Borneo, Sarawak, Matang 
(hololectotype K). Synonyms: Shorea pierreana F.Heim op. cit. (1892) 48; S. meadiana Symington 
op. cit. (1939) 366; S. leptoderma Meijer op. cit. 331 (Type: Meijer SAN 21711, Borneo, Sabah, 
Sepilok FR; holotype SAN; isotypes K, KEP, L, SAR), syn. nov., Meijer & Wood op. cit. 180, Ashton 
op. cit. (1982) 450. 
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Main canopy or low emergent tree, to 40 m tall, tall 1.2 m diameter; bole straight, 
sometimes fluted; crown hemispherical, dense; buttresses to 0.7 m tall, thin, sometimes with 
flying buttresses. Bark dark yellowish to reddish brown, becoming cracked, oblong flaky, 
the flakes curling up from below, sometimes becoming shaggy. Twig, inflorescence, leaf 
bud, parts of perianth exposed in bud, ovary, stylopodium, nut, bracteole, stipule, and 
petiole densely buff-puberulent; fruit calyx, midrib on both surfaces and veins below 
sparsely so. Twigs terete, much-branched, slender, c. 1.5 mm diameter apically. Leaf buds 
ovoid, more or less compressed, 2-3 x 1-2 mm apically. Stipules hastate, c. 7 x 3 mm. 
Leaves thinly coriaceous, drying yellowish brown below, mauve-grey above; blade 
narrowly ovate to oblong-lanceolate, 5.5—11 x 2.5—4 cm, base broadly cuneate, apex with 
narrow acumen to | cm long; midrib evident, elevated but somewhat furrowed above, 
slender but prominent with the veins below; lateral veins 10-12 pairs, ascending, dense; 
intercostal venation densely scalariform, hardly elevated; petiole c. 0.8 cm _ long. 
Inflorescences terminal or axillary; rachis terete, slender, to 7 cm long, singly branched, 
branchlets bearing to 9 flowers; bracteoles elliptic, subacute, to 3 mm long, fugaceous. 
Flowers: buds to 6 x 2 mm; petals pink, cream at margin; stamens 20-30, filament and 
anther glabrous, connectival appendage short, with 1(—2) apical bristle(s); ovary broadly 
ovoid, stylopodium narrowly cylindrical, shorter than ovary, style as long as stylopodium, 
tapering, columnar, glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 5 x 1.2 cm, 
tapering to 3mm above the saccate base, 2 shorter ones to 3.5 x 0.4 cm, otherwise similar. 
Nuts ovoid, to 1 x 0.7 cm, with c. 1.7 mm style remnant. 


Vernacular names. Sabah—selangan batu kurap (preferred name). Sarawak—selangan 
batu zang (preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Sabah recorded from Beaufort, 
Keningau, Kinabatangan, Lahad Datu, Ranau, Sandakan, and Tawau districts (e.g., SAN 
15012, SAN 21237, SAN 22848, SAN 76949, and SAN 126639) and in Sarawak from Belaga, 
Bintulu, Kuching, Limbang, Lundu, and Miri districts (e.g., S 9641, S 24694, S 32212, S 
43462, and S 52753). Also occurring in Brunei (e.g., BRUN 740 and SAN 17530) and 
Kalimantan (e.g., bb. 29700 and Endert 2540). 


Ecology. In mixed dipterocarp forest on leached well-drained sandy and clay soils, on low 
hills and along shale ridges, at altitude to 700 m; locally frequent. Occurring in Bako, 
Kubah, Lambir and Mulu NPs; though its habitat is gradually reduced by land conversion, 
the species is not yet vulnerable. 


115. Shorea seminis (de Vriese) Slooten Plate 4F. 
(of Seminis, W Kalimantan) 


(sect. Shorea, subsect. Shorea, selangan batu) 


In Merrill, PEB (1929) 204, op. cit. (1941) 117; Keith op. cit. 44; Masamune op. cit. 497; Browne op. 
cit. 170; Ashton op. cit. (1963) 272, op. cit. (1964) 145, op. cit. (1968) 75, op. cit. (1982) 451; Meijer 
& Wood op. cit. 185; Burgess op. cit. 203, 211; Anderson op. cit. (1980) 120; PROSEA op. cit. 433; 
Kessler & Sidiyasa op. cit. 110; Coode et al. (eds.) op. cit. 83; Newman et al. op. cit. (1998) 196. 
Basionym: Hopea seminis de Vriese op. cit. 32. Type: de Vriese s.n., Borneo, W Kalimantan, 
Sambas, Seminis (holotype L). Synonyms: Hopea lanceolata de Vriese op. cit. 32; Shorea 
schefferiana Hance op. cit. 303; Isoptera borneensis Scheff. ex Burck op. cit. (1886) 27; S. borneensis 
(Scheff. ex Burck) Pierre, For. Fl. Coch. 3 (1889) t. 234; Ridleyinda borneensis (Scheff. ex Burck) 
Kuntze op. cit. 65; 1. seminis (Scheff. ex Burck) Burkill, Bull. Misc. Inform. Kew (1935) 317. 
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Large emergent tree, to 45 m tall, to 1.3 mm diameter, or more or less small leaning river 
bank tree; bole straight, cylindrical, or bowed; crown dense, oblong to hemispherical; 
buttresses to 2 m tall, thin. Twig, inflorescence, leaf bud, parts of perianth exposed in bud, 
ovary, stylopodium, nut, stipule, bracteole, petiole, midrib on both surfaces, and veins below 
evenly more or less densely greyish brown puberulent; fruit calyx sparsely so. Twigs at first 
ribbed, becoming terete, sparingly branched, slender, c. 1.5 mm diameter apically; stipule 
scars short, descending. Leaf buds ovoid to falcate, slightly compressed, 1.5—2.5 x 1-2 mm. 
Stipules oblong, to 7 x 3.5 mm. Leaves thinly coriaceous, drying dull yellowish brown 
below with paler veins, mauve-grey above; blade oblong-ovate to lanceolate, 9-18 x 2.5-8 
cm, base obtuse or cuneate, apex with slender acumen 0.8—2 cm long; midrib evident, flat to 
shallowly furrowed above, slender but prominent below; lateral veins 9-15 pairs, 
ascending, slender but prominent below; intercostal venation densely scalariform, sinuate, 
more or less obscure; petiole 1-1.5 cm long. Inflorescences terminal, axillary, or 
ramiflorous; rachis terete, to 10 cm long, singly branched, branchlets bearing to 5 flowers. 
Flowers: buds to 8 x 2 mm; petals cream, pink towards base; stamens 30-40, filaments with 
a few long bristles, anthers glabrous, connectival appendage short, setose; ovary and 
stylopodium conical to hourglass-shaped, style short, glabrous. Fruits: calyx lobes 
subequal, incrassate, orbicular, rotate, to 2 x 1.8 cm (usually smaller). Nuts ovoid to 
globose, to 1 cm diameter, with to 2 mm long stout tapering style remnant. 


Vernacular names. Sabah—selangan batu terendak (preferred name). Sarawak— 
engkabang terendak (preferred name). 


Distribution. Borneo and the Philippines. Known in Sabah from Kinabatangan, Kota Belud, 
Pensiangan, Sandakan, and Tawau districts (e.g., SAN 16345, SAN 30438, SAN 36214, SAN 
36652, and SAN 97082) and in Sarawak from Bau, Belaga, Bintulu, Kapit, Kuching, Lawas, 
Limbang, Lundu, Marudi, Miri, Sibu, Sri Aman, and Tatau districts (e.g., S 13781, S 20883, 
S 36684, S 43629, and S 68019). Also occurring in Brunei (e.g., BRUN 3359, Coode MC 
6446 and Forman 1166) and Kalimantan (e.g., Ambriansyah AA 2137, bb. 29271 and 
Kostermans 12640). 


Ecology. Locally common, on clay and silt alluvium river banks along lowland rivers; 
occasionally at altitude to 300 m. Occurring in Mulu NP; elsewhere vulnerable owing to 
land conversion. 


116. Shorea slootenii Wood ex P.S.Ashton 
(D.F. van Slooten, 1891-1953, student of dipterocarps at Bogor, Indonesia) 


(sect. Mutica, subsect. Auriculatae, red meranti) 


Gard. Bull. Sing. 19 (1962) 312, op. cit. (1964) 222, op. cit. (1968) 119, op. cit. (1982) 529; Meijer & 
Wood op. cit. 147; Burgess op. cit. 184; Anderson op. cit. (1980) 130; Coode et al. (eds.) op. cit. 83; 
Newman et al. op. cit. (1996) 213. Type: G.H.S. Wood SAN 15160, Borneo, Sabah, Sipitang district, 
Mengalong FR (holotype K; isotypes KEP, L, SAN). 


Low emergent or main canopy tree, to 40 m tall, to 1.6 m diameter; bole straight, 
cylindrical; crown hemispherical, somewhat diffuse, the leaves hanging; buttresses to 1.5 m 
tall, stout. Bark becoming dark reddish brown, relatively deeply v-section fissured; inner 
bark yellowish brown; heartwood orange-brown. Twig, inflorescence, leaf bud, calyx and 
stipule outside, petiole, and leaf blade below densely persistently pale fulvous scabrid- 
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tomentose, the hair tufts short, hard and knob-like; midrib above, inside of stipule, 
bracteole, parts of petal exposed in bud, ovary, stylopodium, and nut more or less densely 
shortly pubescent. Twigs compressed and ribbed at first, becoming terete but remaining 
verrucose, stout, to 5 x 3 mm apically; stipule scars long, cuneate, descending. Leaf buds 
broadly ovate, 6-10 x 5—8 mm, obtuse, slightly compressed. Stipules oblong, to 25 x 8mm, 
caducous. Leaves coriaceous, deeply concave and more or less corrugated between the 
veins, drying rust-brown below; blade oblong, 11-22 x 4-7 cm, base obtuse, apex with 
abrupt, tapering acumen to 1.5 cm long; midrib evident but deeply furrowed above, stoutly 
prominent below; lateral veins (25-)27-34 pairs, dense, shallowly furrowed above, 
prominent below, arched near the margin; intercostal venation scalariform, elevated below; 
petiole 1.7—2.3 cm long. Inflorescences terminal or axillary; rachis stout, rigid, brittle, more 
or less compressed, to 18 cm long, branchlets short bearing to 4 flowers; bracteoles ovate to 
deltoid, obtuse, to 3 x 2 mm. Flowers: buds to 12 x 7 mm; petals pale yellow; stamens 15, 
connectival appendage reflexed on 5 inner stamens only; ovary and stylopodium narrowly 
ovoid, style equal to ovary, broadly columnar, glabrous. Fruits: calyx shiny; calyx lobes 
unequal, 3 longer lobes oblong-lorate, to 17 x 1.8 cm, hardly tapering, the base forming a 
central incrassate disk bordered by to 4 mm wide lateral auricles, tapering abruptly at the 
pedicel, 2 shorter ones linear-lobed, to 5.5 x 0.7 cm, hardly auriculate at base. Nuts ovoid, 
to 3.5 x 1.3 cm, with to 4 mm long slender tapering style remnant. 


Vernacular names. Sabah—seraya kepong kasar (preferred name). Sarawak—meranti 
kepong kasar (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Sipitang district (e.g., SAN 15160, 
SAN 16922 and SAN A 4570) and in Sarawak from Bintulu, Kuching, Lawas, Lundu, and 
Miri districts (e.g., S 1516, S 11053, S 15140, S 27119, and S 44067). Also occurring in 
Brunei (e.g., BRUN 3070, BRUN 3175, BRUN 3270, BRUN 5436, and FMS 35560) and W 
and E Kalimantan (e.g., bb. 7097 and bb. 14509). 


Ecology. Locally frequent in mixed dipterocarp forest on leached thinly humic yellow sandy 
and sandy clay soils, on low hills at altitudes to 400 m; mostly in the neogeosyncline (with 
one record at Bt. Tanggi) in the central and northern part of its range. Occurring in Lambir 
NP; endangered outside parks system. 


117. Shorea smithiana Symington Fig. 31, Plates 5A-B. 
(J.S. Smith, State Forest Officer in Brunei, 1933-1936) 


(sect. Brachypterae, red meranti) 


Gard. Bull. S. S. 9 (1938) 345; Ashton op. cit. (1964) 223, op. cit. (1968) 119, op. cit. (1982) 503; 
Meijer & Wood op. cit. 148; Burgess op. cit. 155, 183; Anderson op. cit. (1980) 130; PROSEA op. cit. 
403; Coode et al. (eds.) op. cit. 83; Newman et al. op. cit. (1996) 213. Type: Smith FMS 30472, 
Borneo, Brunei, Labi Hills (holotype KEP). 


Large emergent tree, to 60 m tall, to 1.6 m diameter; bole tall, cylindrical; crown dense, 
large, hemispherical; buttresses to 2 m tall and wide, stout, notably straight-ridged. Bark 
dull greyish brown to greyish tawny, becoming v-section fissured and thinly oblong flaky; 
dammar in pale cream-yellow smears; inner bark dull pinkish brown; heartwood rich 
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4inm 





Fig. 31. Shorea smithiana. A, flowering leafy twig; B, detail of indumentum on lower leaf 
surface; C, Mower bud: D, open flower; E, adaxial view of inner sepal; F, adaxial view of outer 
sepal; G abaxial view of petal; H, adaxial view of petal with stamens; I, longitudinal section of 
gynoecium with sepals and stamens; J, adaxial view of stamens; K, abaxial view of stamens; 
L, fruit; M, longitudinal section of fruit. (A-K from S$ 46524, L-M from SAN 134957.) 
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pinkish brown, relatively soft. Young twig, inflorescence, parts of calyx exposed in bud, leaf 
bud, stipule outside, petiole, leaf below, and midrib above persistently greyish brown to rust 
scabrid-pubescent;, stipule inside, bracteole, parts of corolla exposed in bud, ovary, 
stylopodium, and nut evenly pubescent. Twigs ribbed, stout, 3-4 mm diameter apically; 
stipule scars to 2 mm long initially, broad, falcate. Leaf buds ovoid, 5-8 x 3-4.5 mm, 
slightly compressed. Stipules broadly hastate, to 20 x 6 mm, caducous. Leaves thickly 
coriaceous, drying pinkish brown with greyish lepidote undersurface (mature trees); blade 
broadly obovate to oblong, sometimes ovate, 12-20 x 6.5-11.5 cm, base obtuse to 
subcordate, apex with broad, tapering acumen to 1.5 cm long; midrib broad, more or less 
flat or shallowly furrowed above, prominent below; lateral veins 14-17 pairs, prominent 
below, spreading, arched; intercostal venation scalariform, sinuate, elevated below; petiole 
2.2—2.8 cm long. Inflorescences terminal or axillary; rachis terete, to 25 cm long, branchlets 
bearing to 7 secund flowers; bracteoles ovate, subacute, to 5 x 4 mm, caducous. Flowers: 
buds to 10 x 3 mm; petals pink; stamens 22-26, connectival appendage at least 2x the 
length of anther, glabrous; ovary and stylopodium narrowly pyriform, style cylindrical, 
equal in length to both, glabrous. Fruits: calyx glabrescent; calyx lobes unequal, 3 longer 
lobes to 20 x 2.8 cm, tapering to c. 1.3 mm above the saccate base, 2 shorter ones linear- 
lobed, to 13 x 0.9 cm, similar at base. Nuts ovoid, to 2.7 x 1.8 cm, with to 3.5 mm tapering 
style remnant. 


Vernacular names. Sabah—seraya timbau (preferred name). Sarawak—meranti rambai 
(preferred name). 


Distribution. Endemic in Borneo. In Sabah widespread, known from Beaufort, 
Kinabatangan, Kudat, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Semporna, Sipitang, 
Tawau, and Tenom districts (e.g., SAN 15168, SAN 15420, SAN 16427, SAN 19429, SAN 
36587, and SAN 99912) and in Sarawak from Belaga, Bintulu, Lawas, Limbang, Lundu, and 
Miri districts (e.g., S 1833, S 24970, S 46531, and S 46763). Also occurring in Brunei (e.g., 
BRUN 5170 and Niga NN 201) and E and S Kalimantan (e.g., Ambriansyah & Priyono AA 
2192, bb. 22636, bb. 34403, and bb. 34463). 


Ecology. Locally common in mixed dipterocarp forest, on deep well-drained sandy clay 
soils, on hills at altitude to 400 m. Occurring in Lambir and Mulu NPs; Danum Valley 
Conservation Area and Sepilok FR; elsewhere vulnerable owing to land conversion. 


118. Shorea splendida (de Vriese) P.S.Ashton 
(Latin, splendidus = splendid) 


(sect. Pachycarpae, red meranti) 


Gard. Bull. Sing. 20 (1963) 279, op. cit. (1968) 119, op. cit. (1982) 522; Anderson op. cit. (1980) 130; 
PROSEA op. cit. 403; Newman et al. op. cit. (1996) 215. Basionym: Hopea splendida de Vriese op. 
cit. 28. Lectotype (designated here): de Vriese s.n., ‘Borneo’, Sambas (hololectotype L). Synonym: 
Shorea martiniana Scheff. op. cit. 408. 


Main canopy tree, to 30 m tall, to 80 cm diameter; bole frequently misshapen; crown oblong 
to narrow hemispherical, with pendent branches and distichous hanging leaves; buttresses 
low, rounded. Bark smooth, hoop-marked, pale greyish brown; inner bark and heartwood 
pale pinkish brown. Parts of corolla and nut densely cream pubescent; all parts otherwise 
glabrous. Twigs compressed, ribbed, c. 3 x 1 mm apically; stipule scars to I mm thick, 
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prominent, amplexicaul. Leaf buds c. 8 x 6 mm, comprising loose aggregation of young 
leaves and stipules. Stipules ovate with cordate base, acute, subpersistent, prominent, to 25 
x 15 mm. Leaves chartaceous, undulate, drying reddish brown, somewhat shiny; blade 
oblong, 8.5-23 x 4.2-11 cm, base typically cordate, sometimes obtuse or cuneate, apex 
with slender and tapering acumen to I cm long; midrib very slender, evident but shallowly 
sunken above, prominent below; lateral veins 9-12 pairs, slender but prominent below, 
well-spaced; intercostal venation remotely scalariform, sinuate, elevated below; petiole 1.1— 
2.2 cm long. Inflorescences terminal or axillary; rachis terete, to 20 cm long, singly 
branched, branchlets to 7 cm long, bearing to 10 flowers; bracts to 18 x 8 mm, caducous. 
Flowers: buds to 10 x 3 mm; petals pale pink; filaments connate along *% their length, 
connectival appendage 4—Sx as long as anther; ovary ovoid, glabrous, style and stylopodium 
spindle-shaped. Fruits: pedicel to 7 mm long, to 4 mm diameter; calyx lobes unequal but 
hardly longer than nut, 3 longer lobes to 7.5 x 2.3 cm, tapering to c. 12 mm above the 
saccate base, 2 shorter ones to 6.5 x 1.2 cm, otherwise similar. Nuts ovoid, to 5.5 x 3 cm, 
acute. 


Vernacular names. Sarawak—engkabang bintang (preferred name), engkabang layar 
(Iban). 


Distribution. Endemic in Borneo. Known in Sarawak from Bau, Kuching, Lundu, 
Simunjan, and Sri Aman districts (e.g., S 10307, S 22769, S 27347, and S 37048). Also 
occurring in W Kalimantan (e.g., bb. 29663, bb. 29717 and bb. 31419). 


Ecology. Locally common, in dense clumps, on floodplains with sweet water. Occurring in 
Kubah NP; not vulnerable. 


Uses. The secondmost important source of illipe nuts in NW Borneo, after S. macrophylla. 


119. Shorea stenoptera Burck 
(Greek, steno- = narrow, pteron = wing; the short narrow fruit calyx lobes) 


(sect. Pachycarpae, red meranti) 


Med. Lands PI. Tuin 3 (1886) 11; Merrill op. cit. (1921) 407; Masamune op. cit. 497; Browne op. cit. 
144; Ashton op. cit. (1968) 120, op. cit. (1982) 523; Anderson op. cit. (1980) 103; PROSEA op. cit. 
403; Newman et al. op. cit. (1996) 216. Lectotype (designated here): de Vriese s.n., Borneo, W 
Kalimantan, Sintang (hololectotype L). 


Main canopy tree, to 30 m tall, to 70 cm diameter; crown conical to narrowly hemispherical, 
dense, with somewhat pendulous branches; bole straight, tapering, often branching low; 
buttresses low, concave, relatively thin. Bark purplish brown and grey-mottled, smooth, 
hoop-marked; inner bark thin, yellowish brown; heartwood pinkish brown. Twig apex, base 
of inflorescence, petiole and midrib above densely ochreous puberulent in young trees, 
becoming glabrous in mature trees; stipules occasionally sparsely sericeous; nut densely 
cream-brown puberulent. Twigs somewhat compressed to terete, smooth, 3-4 mm diameter 
apically; stipule scars pale, prominent, descending-amplexicaul. Leaf buds ellipsoid, to 4 x 
3 mm, usually obscured within stipules. Stipules ovate-deltoid, obtuse, subauriculate at 
base, to 20 x 10 mm, subpersistent. Leaves thickly coriaceous, drying dark reddish- 
chocolate; blade oblong, 18-40 x 8-22 cm, base broadly cuneate to cordate, apex with 
prominent, tapering acumen to 2 cm long; midrib evident, more or less flat above, stoutly 
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prominent below as also the lateral veins; lateral veins 10-14 pairs; intercostal venation 
remotely scalariform, elevated below; petiole 2.3-4.5 cm long, stout. Inflorescences 
terminal or axillary, borne between leaf flushes at the axils of fugaceous rudimentary leaves 
along the twig, the twig there with short internodes (visible when not reproducing); 
bracteoles ovate, acute, to 6 x 4 mm, not at first caducous. Flowers: buds to 7 x 3 mm; 
petals deep pink; stamens 15, filaments connate along % of their length, connectival 
appendage 3-4x as long as anther; style and stylopodium spindle-shaped. Fruits: pedicel to 
4 mm long and diameter; calyx lobes unequal but hardly longer than nut, 3 longer lobes to 
7.5 x 2 cm, tapering to 10 mm above the saccate base, 2 shorter ones to 5.5 x 0.8 cm, 
similar at base. Nuts ovoid, to 5 x 3 cm, apiculate. 


Vernacular name. Sarawak—engkabang rusa (Iban, preferred name). 


Distribution. Endemic in Borneo. Recorded in Sarawak from Betong, Kuching, Lundu, 
Simunjan, and Sri Aman districts (e.g., S 6506, S 10292, S 18010, S 27349, and S 34397). 
Also occurring in W Kalimantan (e.g., the type and bb. 29664). 


Ecology. Locally common, on humic soils on seldom flooded sandy alluvium, and in 
kerangas forest on more or less poorly drained podsols. Occurring in Bako and Kubah NPs; 
probably not vulnerable. 


Use. An important source of illipe nuts. 


120. Shorea subcylindrica Slooten 
(Latin, swb- = more or less, cylindricus = cylindrical; the nut shape) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Reinwardtia 3 (1956) 331; Ashton op. cit. (1968) 90, op. cit. (1982) 476; Anderson op. cit. (1980) 123; 
Newman et al. op. cit. (1996) 217. Type: Egon SA 615, Borneo, Sarawak, Semengoh FR (holotype 
KEP). 


Main canopy tree, to 30 m tall, to 50 cm diameter; bole straight, cylindrical; crown oblong, 
dense, irregular, small; buttresses low, rather thin. Bark chocolate-brown mottled with grey, 
hoop-marked. Young twigs, leaf bud, inflorescence, parts of calyx exposed in bud, stipule 
and bracteole outside, and petiole sparsely caducous pale greyish brown puberulent; parts 
of corolla exposed in bud, ovary and nut densely persistently cream-brown sericeous to 
pubescent. Twigs terete or somewhat compressed, rugulose, c. 2 mm diameter apically. Leaf 
buds ovoid, obtuse, c. 3 x 2 mm. Stipules lanceolate, to 10 x 2 mm, fugaceous. Leaves 
coriaceous, somewhat shiny, drying tawny-brown below, greenish grey above; blade 
narrowly elliptic to lanceolate, 9-24 x 4-12 cm, base cuneate, rarely obtuse, apex 
subcaudate, acumen to 1.5 cm long; midrib evident but shallowly furrowed above, stout and 
elevated but not prominent below; lateral veins 8-11 pairs, ascending; intercostal venation 
subreticulate; petiole 0.9-1.8 cm long. Inflorescences terminal or axillary; rachis terete, lax, 
to 12 cm long, to trebly branched, branchlets bearing to 5 flowers; bracteoles deltoid, to 1 
mm long, fugaceous. Flowers: buds to 3 <x 1 mm; petals cream; connectival appendage 
somewhat longer than anther, glabrous; ovary ovoid, without stylopodium, style somewhat 
shorter than ovary, sericeous in the basal half. Fruits: pedicel c. 1 mm long; calyx lobes 
subequal, ovate, acute, relatively thin, hardly saccate, to 1.2 x 0.9 cm. Nuts ellipsoid, to 2.3 
x 1.6 cm, acute. 
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Distribution. Endemic in Borneo. Known in Sabah from Beaufort district (e.g., SAN 43270) 
and in Sarawak from Kapit, Kuching and Lundu districts (e.g., S 13708, S 29467, S 37781, S 
44071, and S 68774). Also occurring in W Kalimantan (e.g., Suzuki 9669 and Suzuki 9690). 


Ecology. Very local but common in mixed dipterocarp forest on leached sandy clay soils on 
low hills, at altitudes to 200 m. Critically endangered by forest conversion. 


121. Shorea superba Symington 


(Latin, superbus = magnificent; the stature and elegance of the tree) 
(sect. Shorea, subsect. Shorea, selangan batu) 


Gard. Bull. Sing. 17 (1960) 491; Ashton op. cit. (1964) 146, op. cit. (1968) 75, op. cit. (1982) 459; 
Meijer & Wood op. cit. 187; Burgess op. cit. 203, 211; Anderson op. cit. (1980) 121; PROSEA op. cit. 
434; Coode et al. (eds.) op. cit. 83; Newman et al. op. cit. (1998) 197. Type: Puasa FMS 38853, 
Borneo, Sabah, Sandakan, Betotan (holotype KEP; isotypes L, SAN, SING). 


Vast emergent tree, to 75 m tall, to 3.1 m diameter; bole tall, cylindrical; crown vast 
cauliflower-shaped, diffuse, pale from below; buttresses initially thin, extending to 4 m tall, 
concave, stout. Bark yellowish brown, becoming cracked and peeling with small oblong 
thin flakes, retaining an overall smooth appearance. Twig, inflorescence, leaf bud, calyx 
outside, stipule, bracteole, petiole, veins and midrib on both surfaces more or less densely 
evenly pinkish brown puberulent; fruit calyx sparsely so; leaf blade below silvery lepidote. 
Twigs compressed and ridged at first, becoming terete, much-branched, c. 2.5 x 1 mm 
apically; stipule scars pale, linear, horizontal. Leaf buds ovoid, to 4 x 3 mm, subacute, 
compressed. Stipules ovate-lanceolate, to 12 x 5 mm, fugaceous. Leaves thinly coriaceous, 
conspicuously silvery lepidote below; blade oblong, 7-12 x 4-7 cm, base broadly cuneate, 
apex with broad, tapering acumen to 1 cm long; midrib and veins slender but evident, more 
or less narrowly furrowed above, slender but prominent below; lateral veins 16-24 pairs, 
dense, straight, appearing like a fish skeleton; intercostal venation densely scalariform, 
obscure; petiole I1-1.5 cm long. Inflorescences terminal or axillary; rachis somewhat 
compressed and ribbed, to 8 cm long, branchlets bearing to 8 flowers; bracteoles lanceolate, 
to 5 mm long, caducous. Flowers: buds to 7 x 2 mm; corolla cream; stamens c. 30, 
filaments and anthers glabrous, connectival appendage short, setose; ovary and 
stylopodium cylindrical to conical, style short, glabrous. Fruits: calyx lobes unequal, 3 
longer lobes to 6 x 1.2 cm, tapering to c. 8 mm at the saccate base, 2 shorter ones linear- 
lobed, to 1.2 x 0.7 cm, similar at base. Nuts ovoid, to 1.2 x 0.7 cm, apiculate. 


Vernacular names. Sabah—selangan batu daun halus (preferred name). Sarawak— 
selangan batu tulang ikan (preferred name). 


Distribution. Endemic in Borneo. In Sabah recorded from Beaufort, Kinabatangan, Labuk 
Sugut, Lahad Datu, Sandakan, Sipitang, and Tawau districts (e.g., SAN 16910, SAN 19253, 
SAN 27146, SAN 33442, and SAN 61069) and in Sarawak from Lawas, Limbang, Marudi, 
and Miri districts (e.g., S 1538, S 1765, S 21411, S 24968, and S 26155). Also occurring in 
Brunei (e.g., KEP 80136, S 1660 and S 166/) and W and E Kalimantan. 
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Ecology. Scattered in mixed dipterocarp forest on well-structured clay soils in moist lower 
slope, low hill and floodplain sites. Occurring in Lambir and Mulu NPs, Danum Valley 
Conservation Area and Sepilok FR; elsewhere endangered owing to land conversion. 


122. Shorea symingtonii Wood 
(C.F. Symington, 1905—1943, master of the dipterocarps) 


(sect. Anthoshorea, white meranti) 


Gard. Bull. Sing. 17 (1960) 493; Meijer & Wood op. cit. 57; Burgess op. cit. 159; Ashton op. cit. 
(1982) 495; Newman et al. op. cit. (1996) 218. Type: G.H.S. Wood & Charington FMS 35608 (= SH 
16522), Borneo, Sabah, Sandakan district, Sepilok FR (holotype SAN; isotypes KEP, L). 


Large emergent tree, to 50 m tall, to 1.5 m diameter; bole tall, cylindrical; crown 
hemispherical, somewhat irregular; buttresses large, stout. Bark greyish brown, cracked and 
crumbly flaky; inner bark cream and yellow laminated. Twig apice, leaf bud, stipule, 
inflorescence, bracteole, flower calyx outside, and ovary sparsely caducously tawny 
puberulent; parts otherwise glabrous. Twigs compressed, stout, c. 4 x 2 mm apically. Leaf 
buds ovoid-falcate, acute, c. 4 x 3 mm. Stipules lanceolate, to 12 x 5 mm, fugaceous. 
Leaves coriaceous, corrugated between lateral veins, drying yellowish tawny; blade oblong 
to narrowly obovate (9—)10-18 x (4-)5—8 cm, base obtuse to cordate, apex with tapering 
acumen to I cm long; midrib and lateral veins evident but furrowed above, slender but 
prominent below; lateral veins dense, 18—22 pairs; intercostal venation densely scalariform, 
evident below; petiole stout, 1-2 cm long. Inflorescences terminal or axillary; rachis singly 
branched, lax, to 17 cm long, branchlets bearing to 5 flowers; bracteoles ovate-elliptic, 
acute, to 3 x 2 mm, fugaceous. Flowers: buds large, to 10 x 4 mm; stamens 15, connectival 
appendage c. 2%x the length of anther, scarious towards apex; ovary ovoid, without 
stylopodium, style stoutly columnar, obscurely trifid apically. Fruits: pedicel c. 5 mm 
diameter, stout, expanding into the trumpet-shaped receptacle; calyx lobes unequal, 3 
longer lobes to 18 x 2.5 cm, tapering into the concave incrassate base, 2 shorter lobes to 13 
x 1.5 cm, narrower but otherwise similar. Nuts narrowly ellipsoid-ovoid, to 2.5 x I cm, 
glabrous, prominently apiculate, hidden within calyx lobe bases. 


Vernacular name. Sabah—melapi kuning (preferred name). 

Distribution. Endemic in Borneo; confined to the eastern parts of Sabah, occurring in 
Kinabatangan, Lahad Datu, Sandakan, Semporna, and Tawau districts (e.g., SAN 15539, 
SAN 16208, 16348, SAN 23713, and SAN 39295). 


Ecology. Scattered in mixed dipterocarp forest on undulating land, on clay rich soils. 
Occurring in Sepilok FR; possibly endangered. 


123. Shorea tenuiramulosa P.S.Ashton 
(Latin, tenuis = slender, ramulus = small twig; the slender twig) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. Sing. 31 (1978) 42, op. cit. (1982) 478; Newman et al. op. cit. (1996) 219. Type: Meijer 
SAN 39306, Borneo, Sabah, Karamuak, Bt. Meliau (holotype K; isotypes KEP, SAN). 
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Small canopy tree, to 30 m tall, to 30 cm diameter. Bark greyish brown, smooth. 
Inflorescence, stipule, bracteole, calyx outside, ovary, and nut greyish puberulent; caducous 
on twig, becoming sparse on fruit calyx lobes. Twigs straight, sparsely branching, terete, 
rugulose, slender, pale, to 2 mm diameter apically. Leaf buds and stipule not seen. Leaves 
thinly coriaceous, drying pale greyish brown; blade elliptic to lanceolate 9-24 x 4-11 cm, 
base broadly cuneate to obtuse, margin prominently undulate, apex shortly broadly 
acuminate; midrib prominent on both surfaces; lateral veins 8—9(—11) pairs, very slender 
but distinctly elevated below, slightly so above, arched; intercostal venation lax, reticulate; 
petiole 1.1-2 cm long, 1.5 mm diameter, drying black but cream towards the end. 
Inflorescences terminal, or in axillary cluster of 3, or ramiflorous; rachis slender, many- 
flowered; bracteoles elliptic, to 2 mm long, fugaceous. Flowers: buds to 5 x 2 mm; stamens 
15, anthers narrowly ellipsoid, connectival appendage c. 1'x the length of anther; ovary 
ovoid, without stylopodium, tapering into the somewhat shorter columnar glabrous style. 
Fruits: subsessile; calyx lobes subequal, oblong, obtuse, incrassate, saccate, patent, to 0.4 
x 0.3 cm. Nuts ellipsoid-cylindric, to 2.5 x 1.4 cm, apiculate. 


Distribution. Endemic in Borneo. Known in Sabah from Lahad Datu, Sandakan and Tawau 
districts (e.g., SAN 21621, SAN 21626, SAN 31475, SAN 36031, and SAN 54801) and in 
Sarawak from Kapit and Lundu district (e.g., S 29666 and S 3781/5). 


Ecology. In mixed dipterocarp forest, on yellow sandy soil in Sarawak, and on shallow 
ultrabasic soil near the coast in Sabah. Rare and probably endangered. 


124. Shorea teysmanniana Dyer ex Brandis 
(J.E. Teijsmann, 1808-1882, Curator of Buitenzorg (now Bogor) Botanic Garden and the 
paramount collector of living plants in tropical Asia) 


(sect. Mutica, subsect. Mutica, red meranti) 


J. Linn. Soc. Bot. 31 (1895) 100; Symington op. cit. (1933) 134, op. cit. (1943) 94; Masamune op. cit. 
497; Browne op. cit. 144; Anderson op. cit. (1963) 159, op. cit. (1980) 130; Ashton op. cit. (1964) 225 
p-p., op. cit. (1968) 121, op. cit. (1982) 538; Meijer & Wood op. cit. 152; Burgess op. cit. 155, 183; 
PROSEA op. cit. 403; Coode et al. (eds.) op. cit. 83; Newman et al. op. cit. (1996) 220. Type: 
Teijsmann s.n., Sumatra, Bangka (holotype K). Synonyms: Shorea cochinchinensis Pierre var. 
oligoneura Boerl., op. cit. 107; S. balangeroides Boerl., op. cit. 107; S. paludosa Foxw., op. cit. 
(1932) 277. 


Emergent tree, to 45 m tall, to 1.3 m diameter; bole straight, cylindrical; crown cauliflower- 
shaped, diffuse; buttresses to 1.5 m tall, somewhat slender. Bark pinkish- to chocolate- 
brown, densely v-section fissured, hardly flaking; inner bark reddish brown; heartwood deep 
pinkish red. Young twig, leaf bud, inflorescence, bracteole, and flower calyx outside 
persistently greyish brown puberulent; petiole caducously so; ovary, nut and parts of 
corolla exposed in bud densely buff-pubescent. Twigs compressed at first, smooth, much- 
branched, c. 2 mm diameter apically; stipule scars pale, prominent, cuneate, 2 mm long. 
Leaf buds ovoid, subacute, depressed, 4-8 x 2—5 mm. Stipules ovate to oblong, subacute, to 
14 x 5 mm, fugaceous. Leaves coriaceous, glabrous, shiny above, drying rich reddish 
brown below; blade ovate, 7.5—11 x 3.5—7 cm, base obtuse, apex with tapering acumen to 
0.8 cm long; midrib and lateral veins obscurely sunken above, slender but prominent below; 
lateral veins 8-11 pairs, arched, with or without to 3 pairs of small axillary pore-like 
domatia; intercostal venation scalariform, hardly elevated, obscure; petiole 1.2-1.8 cm 
long, slender. Inflorescences terminal or axillary; rachis terete, to 8 cm long, singly 
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branched. Flowers: buds to 14 x 5 mm; stamens 15, connectival appendage short, becoming 
reflexed; ovary and stylopodium narrowly conical, style c. 4x the length of ovary and 
stylopodium, glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 8 x 1 cm, tapering to 
c. 8 mm above the saccate base, 2 shorter ones linear-lobed, to 3 x 0.5 cm, similar at base. 
Nuts ovoid, to 1.2 x 0.8 cm, with c. 2mm slender style remnant. 


Vernacular names. Sabah—seraya bunga (preferred name). Sarawak—meranti lilin 
(preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah rare and confined to 
Sipitang district (e.g., SAN 19003 and SAN 27969) but in Sarawak widespread and known 
from Kuching, Lawas, Lundu, Marudi, Miri, Sarikei, Sibu, Simunjan, and Sri Aman districts 
(e.g., S 3280, S 12419, S 14608, and S 77025). Also occurring in Brunei (e.g., BRUN 5834 
and FMS 35661). 


Ecology. Very local, but often frequent, in mixed peat swamp forest; rare in alan (S. albida) 
forest; once recorded at 900 m from the sandstone plateau on G. Bubong Rumah, Lawas, 
Sarawak. Recorded from Mulu NP; elsewhere endangered by deforestation. 


125. Shorea uliginosa Foxw. 
(Latin, uliginosus = growing in swamps; the habitat) 


(sect. Mutica, subsect. Mutica, red meranti) 


Malay. For. Rec. 10 (1932) 210; Ashton op. cit. (1967) 294, op. cit. (1968) 121, op. cit. (1982) 539; 
Anderson op. cit. (1980) 130; PROSEA op. cit. 404; Newman et al. op. cit. (1996) 221. Type: 
Foxworthy CF 7938, Peninsular Malaysia, Selangor, Bt. Ceraka FR (holotype KEP). Synonym: 
Shorea rugosa (non F.Heim) Symington var. uliginosa Symington op. cit. (1939) 372, op. cit. (1943) 
91, Anderson op. cit. (1963) 159. 


Large emergent tree, to 45 m tall, to 1.5 m diameter; bole tall, straight, cylindrical; crown 
irregularly hemispherical, dense, the twigs and leaves pendent; buttresses to 4 m tall, 
spreading, stout. Bark chocolate to purplish brown mottled with fawn and grey, deeply v- 
section fissured, the ridges eventually becoming powdery chunkily flaky; dammar 
incrustations pale yellow; inner bark rich reddish brown; heartwood purplish red. Twig, leaf 
bud, stipule outside, inflorescence, calyx outside, bracteole outside, petiole, and blade 
below persistently pale chocolate-brown scabrid-pubescent; stipule within, midrib and veins 
above puberulent. Twigs at first prominently ribbed below the petiole insertions, stout, 3-4 
mm diameter apically; stipule scars short, pale, horizontal. Leaf buds ovoid, subacute, 
compressed, to 6 x 4 mm. Stipules elliptic, subacute, to 14 x 5 mm. Leaves chartaceous, 
prominently concave; blade elliptic-oblong, 12-22 x 6-12 cm, base broadly cuneate to 
subcordate, apex with acumen to I cm long; midrib barely evident, furrowed above, 
prominent below; lateral veins 16-21 pairs, slender but prominent below, arched near 
margins, dense; intercostal venation scalariform, elevated below; petiole 2.2-3.5 cm long. 
Inflorescences terminal or axillary; rachis ribbed, to 16 cm long, doubly branched, 
branchlets bearing to 6 flowers; bracteole elliptic, subacute to 3 x 2 mm. Flowers: buds to 5 
x 3 mm; petals pale yellow; stamens 15, connectival appendage about as long as anther, 
becoming reflexed; ovary and stylopodium conical, style the same length, columnar, 
glabrous. Fruits: calyx lobes unequal, 3 longer lobes to 6 x 1.2 cm, tapering to 4 mm at the 
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saccate base, 2 shorter ones linear-lobed, to 2 cm long, similar at base. Nuts ovoid, to 0.8 x 
0.6 cm, acute. 


Vernacular name. Sarawak—meranti buaya (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo known in Sarawak from 
Bintulu, Marudi, Miri, Sarikei, Sibu, and Sri Aman districts (e.g., S 7908, S 14507, S 23287, 
S 27901, and S 32001). Also occurring in W Kalimantan. 


Ecology. Formerly locally abundant in the mixed peat swamp forests of the Lower Rajang, 
local and rare elsewhere; rare in alan (S. albida) forest. Endangered. 


126. Shorea venulosa Wood ex Meijer 
(Latin, venulosus = with tiny veins; the slender leaf venation) 


(sect. Brachypterae, red meranti) 


Act. Bot. Neerl. 12 (1963) 342; Wood & Meijer op. cit. 153; Burgess op. cit. 166; Ashton op. cit. 
(1964) 510, op. cit. (1968) 122, op. cit. (1982) 510; Anderson op. cit. (1980) 130; PROSEA op. cit. 
404; Coode et al. (eds.) op. cit. 83; Newman et al. op. cit. (1996) 222. Lectotype (designated here): 
G.H.S. Wood SAN 15134, Borneo, Sabah, Sipitang district, Menggalong FR (hololectotype K; 
isolectotypes KEP, SAN). 


Large emergent tree, to 55 m tall, to 1.3 m diameter; bole straight, often somewhat tapering; 
crown cauliflower-shaped, diffuse; buttresses to 3 m tall, stout, prominent. Bark becoming 
dark chocolate-brown, deeply v-section fissured, the ridges becoming oblong flaky; dammar 
incrustations pale yellow; inner bark yellowish brown; heartwood dark brown. Young parts 
at first grey sericeous, fugaceous except on leaf bud and stipule outside; inflorescence, parts 
of perianth exposed in bud, bracteole, ovary, and nut towards apex persistently cream 
puberulent. Twigs terete, much-branched, slender, c. 1 mm diameter apically; stipule scars 
pale, more or less horizontal, amplexicaul. Leaf buds lanceolate-falcate, to 7 x 2 mm. 
Stipules hastate, to 20 x 3.5 mm, fugaceous. Leaves coriaceous, drying chocolate-brown, 
often shiny above; blade ovate, 6-10 x 3—5 cm (sometimes smaller on exposed peaks, larger 
on E Sabah ultrabasics), base obtuse, margin sometimes narrowly revolute, apex with 
slender acumen to 0.6 cm long; midrib obscure, sunken above, slender but prominent below; 
lateral veins 15-18 pairs, very slender, hardly elevated as also the scalariform intercostal 
venation, often with small glabrous pore-like, sometimes prominent and pustular, axillary 
domatia; petiole 1.7-3 cm long, slender, geniculate. Inflorescences terminal or axillary; 
rachis terete, slender, lax, to 11 cm long, branchlets short, bearing to 10 flowers; bracteoles 
ovate, obtuse, to 3.5 x 2 mm. Flowers: buds to 5 <x 2.5 mm; corolla pink; stamens 15, 
connectival appendage more than 2x the length of anther; ovary ovoid, without 
stylopodium, style somewhat shorter, filiform, puberulent at base. Fruits: calyx lobes 
unequal, chartaceous, 3 longer lobes to 6 x 1.3 cm, tapering to c. 3.5 mm above the saccate 
base, 2 shorter lobes linear-lobed, to 3 x 0.3 cm, similar at base. Nuts narrowly ovoid, to 2 
x 0.8 cm, acute. 
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Vernacular names. Sabah—seraya kerangas (preferred name). Sarawak—meranti tangkai 
panjang padi (preferred name). 


Distribution. Endemic in Borneo. In Sabah widespread and recorded from Keningau, 
Kinabatangan, Kota Marudu, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Sipitang, 
Tambunan, and Tawau districts (e.g., SAN 15501, SAN 16359, SAN 26168, SAN 37855, and 
SAN 39323) and in Sarawak from Bau, Kapit, Kuching, Lawas, Limbang, Lundu, Marudi, 
and Mukah districts (e.g., S 10128, S 23287, S 26552, S 28977, and S 60087). 


Ecology. Locally common, on podsols in kerangas forest, and forest on ultrabasic rock 
throughout E Sabah; also common in lower montane kerangas at 1000-1600 m altitude, 
including on the Batu Tibang andesite. Occurring in Bako, Kinabalu and Mulu NPs; 
vulnerable elsewhere in the lowlands, less so on the mountains. 


127. Shorea virescens Parijs 
(Latin, virescens = becoming green; inference unclear) 


(sect. Anthoshorea, white meranti) 


In Fedde, Rep. 33 (1933) 244; Slooten op. cit. (1949) 240; Rojo, Kalikasan 5 (1976) 99; Ashton op. 
cit. (1978) 44, op. cit. (1982) 492; Anderson op. cit. (1980) 124; PROSEA op. cit. 413; Coode et al. 
(eds.) op. cit. 83; Newman et al. op. cit. (1996) 223. Type: Frijd bb. 13898, Borneo, W Kalimantan, 
Sanggau (holotype L; isotype BO). 


Large emergent tree, to 50 m tall, to 1.6 m diameter; crown hemispherical, diffuse, large; 
bole tall, cylindrical; buttresses to 3 m tall, stout, prominent. Bark greyish tawny, becoming 
shaggily flaky, the flakes adhering and thick; dammar incrustations cream; inner bark cream 
and yellow laminated. Twig, inflorescence, leaf bud, parts of perianth exposed in bud, 
bracteole, stipule, petiole, midrib on both surfaces, and venation below persistently densely 
greyish buff-pubescent; ovary minutely puberulent; nut glabrescent. Twigs compressed, 
stout, 2.4-4 x 1.5-3 mm apically; stipule scars to 2.5 mm long, horizontal. Leaf buds 
globose to stoutly ovoid, 2-3 x 4 mm. Stipules linear, acute, to 25 x 4 mm, caducous. 
Leaves coriaceous, drying dull tawny-grey; blade obovate, 8-15 x 4-8 cm, base obtuse to 
subcordate, apex with broad acumen to 7.5 mm long; midrib evident but deeply furrowed 
above, slender but prominent below as also the lateral veins; lateral veins 20-26 pairs, 
dense, ascending; intercostal venation very slender, scalariform; petiole 1.5—2 cm long. 
Inflorescences terminal or axillary; rachis more or less compressed, to 10 cm long, singly 
branched; bracteoles narrowly lanceolate, to 8 mm long. Flowers: buds to 6 x 3 mm; 
stamens 15, connectival appendage c. 2x the length of anther; ovary ovoid, without 
stylopodium, style filiform, equal to ovary. Fruits: calyx lobes unequal, 3 longer lobes to 8 
x 1.3 cm, tapering to 6 mm above the saccate base, 2 shorter ones linear-lobed, to 5.5 x 0.5 
cm, similar at base. Nuts ovoid, to 2.2 x 1.2 cm, with c. 3 mm long tapering style remnant. 


Vernacular name. Sarawak—meranti sulang sulang (preferred name). 
Distribution. Borneo and the Philippines. In Sabah uncommon and known only from Lahad 
Datu, Sandakan and Tawau districts (e.g., SAN 19573, SAN 34788 and SAN 62950) and in 


Sarawak recorded from Kapit, Lawas, Marudi, Miri, Serian, and Tatau districts (e.g., S 
29661 and S 41149). Also occurring in Brunei (e.g., BRUN 323 and SAN 17067). 
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Ecology. Rare and scattered in mixed dipterocarp forest on clay soils, at altitude below 600 
m, especially on low hills and slopes. Occurring in Lambir and Mulu NPs; highly vulnerable 
elsewhere owing to land conversion. 


Note. The species was formerly confused with S. confusa and S. lamellata by me (Ashton 
op. cit. (1964) 164, 167, Meijer & Wood op. cit. 60, 66 and Burgess op. cit. 159). 


128. Shorea waltonii Wood ex Meijer 
(A.B. Walton, 1904—?, Conservator of Forest at Sandakan, 1952-1954) 


(sect. Brachypterae, red meranti) 


Act. Bot. Neerl. 12 (1963) 344; Wood & Meijer op. cit. 155; Burgess op. cit. 182; Ashton op. cit. 
(1982) 510; Newman et al. op. cit. (1996) 224. Type: G.H.S. Wood SAN 16508, Borneo, Sabah, 
Sandakan district, Sepilok FR (holotype K; isotypes A, KEP, SAN). 


Large emergent tree; bole straight; crown spreading; buttresses large, stout. Bark deeply 
fissured and thinly oblong flaky; inner bark pale reddish brown; heartwood pink. Twigs, leaf 
bud, stipule, petiole, venation below, and inflorescence more or less densely cream lepidote; 
flower calyx caducously so; ovary, nut, parts of petals exposed in bud, midrib, and 
sometimes veins above persistently cream-brown puberulent. Twigs terete, smooth, stout, c. 
3 mm diameter apically. Leaf buds small, conical. Stipules elliptic-lanceolate, acute, to 20 x 
8 mm. Leaves coriaceous, drying cream lepidote to mauve-brown below; blade oblong to 
ovate or obovate, 10-25 x 5.5-12 cm, base obtuse or shallowly cordate, apex abruptly 
acuminate, acumen to I cm long; midrib very slender but evident, deeply furrowed above, 
slender but prominent below as also the lateral veins; lateral veins 18—22 pairs, ascending 
except at base; intercostal venation remotely scalariform, hardly elevated below; petiole 
stout, 2.5-4.5 cm long. Inflorescences stout, terminal or axillary; rachis to 12 cm long, 
branchlets to 5 cm long; bracteoles to 10 cm long, amplexicaul. Flowers: buds to 8 x 3 mm; 
stamens 15, connectival appendage c. 2x the length of anther; ovary broadly ovoid, without 
stylopodium, style of equal length, puberulent in the basal half. Fruits: pedicel c. 3 mm 
long, stout; calyx lobes unequal, 3 major lobes to 14 x 2.3 cm, tapering to c. 11 mm wide 
above the saccate base, 2 shorter ones lorate-lobed, to 10 x 0.8 cm, similar at base. Nuts 
ovoid, to 2.5 x 1.8 cm, apiculate. 


Vernacular name. Sabah—seraya kelabu (preferred name). 

Distribution. Endemic in Borneo. In Sabah recorded from to Kinabatangan, Lahad Datu 
and Sandakan districts (e.g., SAN 16903, SAN 17848, SAN 34486, SAN 36207, and SAN A 
2985). Also occurring in E Kalimantan (e.g., Kostermans 13816). 


Ecology. Locally common in mixed dipterocarp forest on clay soils on low hills. Occurring 
in Sepilok FR; elsewhere endangered by forest clearance. 
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129. Shorea woodii P.S.Ashton 
(G.H.S. Wood, forest botanist in Sabah 1953-1957 and a dipterocarp specialist) 


(sect. Pachycarpae, red meranti) 


TFSS 5 (2004) 480, op. cit. (1968) 122 (‘63. Shorea sp.’). Type: s.c. A 56/36, Sarawak (holotype 
FHO). 


Medium-sized tree, to 40 m tall, to 60 cm diameter; bole frequently branching low. Bark at 
first smooth, hoop-marked, eventually shallowly patchily fissured, with bright yellow 
dammar smears. Young twig and petiole evenly densely golden brown caducous sericeous; 
parts otherwise glabrous. Twigs 3-4 mm diameter apically, terete to somewhat compressed, 
becoming pale brown, smooth; internodes to 9 cm long; stipule scars amplexicaul, down- 
curved, prominent. Leaf buds ovoid, to 3 x 2 mm. Stipules lanceolate, acute, to 40 x 13 
mm, rich crimson-red. Leaves rich crimson-red when young, coriaceous, drying greyish 
brown; blade ovate-elliptic, 20-37 x 11-20 cm, base to 1 cm peltate, apex tapering to 1.5 
cm prominent slender acumen; midrib slightly raised above, prominently terete below; 
lateral veins 12-19 pairs, slender but prominent below; intercostal venation remotely 
scalariform, slender; petiole 3—7 cm long, terete, distally rugose. Inflorescences and 
flowers unknown. Fruits: 3 longer calyx lobes narrowly spatulate, to 20 x 1.5 cm, obtuse, 
tapering to c. 5 mm above the saccate base; 2 sorter ones unequal, to 17 x 0.8 cm, otherwise 
similar. Nuts ovoid, lustrons, to 3 x 2 cm, tapering to an apiculate style remnant. 


Vernacular name. Sarawak—engkabang lajan (Iban). 


Distribution. Endemic in Borneo; known only in Sarawak from Belaga and Kapit districts 
(e.g., S 17801 and S 22318). 


Ecology. Rare, as scattered individuals and small groups in mixed dipterocarp forest on 
damp sandy clay soils, on hillsides, at altitudes below 200 m. Critically endangered by land 
conversion. 


Notes. Named after Geoffry Howarth Spencer Wood, who introduced me to the 
dipterocarps but whose inspiring stay with me in Brunei ended in tragedy. 


130. Shorea xanthophylla Symington 
(Greek, xanthos = yellow, phullon = leaf; the yellowish dry leaf) 


(sect. Richetioides, subsect. Richetioides, yellow meranti) 


Gard. Bull. S. S. 9 (1938) 342; Browne op. cit. 164; Slooten op. cit. (1956) 344; Ashton op. cit. (1964) 
160, op. cit. (1968) 91, op. cit. (1982) 479; Meijer & Wood op. cit. (1964) 79; Burgess op. cit. 218; 
Anderson op. cit. (1980) 123; PROSEA op. cit. 420; Coode et al. (eds.) op. cit. 83; Newman et al. op. 
cit. (1996) 225. Type: Puasa FMS 36776 (= SH 3998), Borneo, Sabah, Sandakan district, Betotan 
(holotype KEP). 


Canopy tree, to 40 m tall, to 65 cm diameter; bole straight or often misshapen; crown dense, 
irregular, twigs somewhat pendent; buttress to 1 m tall, somewhat stout. Bark reddish fawn, 
smooth, hoop-marked, eventually vertically cracked and patchily thinly oblong-flaky; with 
small snail-like blackish dammar exudations. Young twig and petiole buff caducous 
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puberulent; inflorescence, stipule and bractole outside, leaf bud, parts of perianth exposed 
in bud, ovary, and nut persistently cream puberulent. Twigs straight, terete, stout, drying 
black, 2-3 mm diameter apically. Leaf buds conical, to 3 x 1.5 mm. Stipules narrowly 
deltoid, concave, c. 8 x 3 mm. Leaves bright crimson on opening, thinly coriaceous, often 
somewhat blistered between the veins, shiny, drying tawny brown; blade oblong-lanceolate, 
12-25 x 4-7 cm, base subcordate, obtuse or broadly cuneate, margin often narrowly 
subrevolute, apex with tapering acumen to I cm long; midrib broadly evident, more or less 
flat above, terete, prominent below; lateral veins 9-13 pairs, slender, raised below, arched 
and continuing within the margin, sometimes anastomosing to form a looped intramarginal 
vein; intercostal venation remotely subscalariform; petiole 0.8—1.5 cm long, drying black. 
Inflorescences terminal, or in axillary cluster of 3, or ramiflorous; rachis angular, to 20 cm 
long, branchlets zigzag bearing to 9 flowers; bracteoles minute, fugaceous. Flowers: buds to 
4.5 x 1.5 mm; petals cream-yellow; stamens 15, connectival appendage 1—2x the length of 
anther, ciliate distally; ovary ovoid-conical, tapering into stylopodium, style short, glabrous. 
Fruits: calyx lobes subequal, broadly ovate, thickened, somewhat patent, saccate, c. 0.7 x 
0.7 cm. Nuts obovoid, c. 2 x 1.3 cm, subacute. 


Vernacular names. Sabah—seraya kuning barun (preferred name). Sarawak—lun barun 
(preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Kinabatangan, Kota 
Merudu, Kudat, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Tawau, and Tenom districts 
(e.g., SAN 16002, SAN 22510, SAN 37850, SAN 45118, and SAN 76775) and in Sarawak 
from Belaga, Bintulu, Kapit, Miri, Sri Aman, and Tatau districts (e.g., S 21858, S 27543, S 
29099, S 43639, and S 46514). Also occurring in Brunei (e.g., BRUN 2605 and BRUN 
3126). 


Ecology. Locally common in mixed dipterocarp forest on clay soils over shale and basic 
volcanic rock at low altitude, rarely to 1000 m. Occurring in Lambir NP and Sepilok FR; 
vulnerable elsewhere owing to land conversion. 


8. UPUNA Symington 


(Iban name—upun) 


Bull. Jard. Bot. Buitenz. 3, 17 (1941) 88; Meijer & Wood, Sabah For. Rec. 5 (1964) 327; Ashton, 
MDB (1964) 7, MDBS (1968) 3, FM 1, 9 (1982) 337; PROSEA 5, 1 (1993) 458. 


Large main canopy trees with low stout buttresses in groups. Bark dark brown, finely flaky; 
inner bark not laminated. Young parts caducous, inflorescence persistently multicellular 
glandular tomentose and tufted tomentose. Stipules linear-tapering, persistent and 
conceiling the small leaf buds. Inflorescences cymose. Flowers: sepals imbricate but fused 
into a shallow cup at base free from ovary; stamens 25—30; filaments compressed, dilated at 
base and tapering to anthers; anthers oblong-ovoid, latrorse; connectival appendage aristate, 
erect, many times the length of anther; ovary small, ovoid, without stylopodium; style 
filiform, about twice as long as ovary, trifid towards apex; stigma minute. Fruits: calyx 
with a distinct basal cup enclosing the base of but free from nut; lobes valvate, thinly 
chartaceous, 2 much larger than the other 3. Nuts ellipsoid, triangular in cross-section, 
tapering at base, splitting loculicidally into 3 valves at germination. Seeds with arillode. 
Germination epigeal; cotyledons subequal, cordate. 
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DIPTEROCARPACEAE (ASHTON) 
Distribution. A monotypic genus endemic in Borneo. 


Uses. A heavy hardwood similar to resak but available in larger sizes. The timber is greasy 
and does not easily take glues. 


Upuna borneensis Symington Fig. 32, Plates 5C—D. 


(of Borneo) 


Bull. Jard. Bot. Buitenz. 3, 17 (1941) 88; Browne, FTSB (1955) 171; Ashton op. cit. (1964) 7, op. cit. 
(1968) 3, op. cit. (1982) 339; Meijer & Wood op. cit. 327; Burgess, TBS (1966) 228; Anderson, CLTS 
(1980) 131; PROSEA op. cit. 458; Coode et al. (eds.), CLBD (1996) 84; Newman et a/l., MDFB- 
MHHW (1998) 201. Type: Flemmich FMS 48158, Borneo, Brunei, Sg. Mau-Kargu headwaters 
(holotype KEP). 


Large main canopy, occasionally low emergent tree, to 45 m tall, to 1.5 m diameter; crown 
dark, dense, hemispherical; buttresses low and concave but stout and grouped around the 
base of the bole. Bark dark brown, densely cracked and flaking in narrow thin oblong 
pieces; inner bark cream, homogeneous. Sapwood pale yellow, hard; heartwood coffee- 
brown; dammar exudations pale yellow, opaque. Young parts caducous multicellular 
glandular tomentose; exposed living surfaces, leaf blade surfaces excepted, and ovary 
densely persistently pale chocolate-brown tomentose; blade undersurface white-tomentose, 
upper surface glabrescent. Twigs to 3.5 mm diameter apically; stipule scars small. Leaf 
buds ovoid-falcate, to 12 x 6 mm, subacute. Stipules linear, to 12 mm long. Leaves thinly 
coriaceous, frequently somewhat bullate; blade oblong to ovate, 9-17 x 4-9.5 cm, base 
cordate, margin revolute, apex with tapering acumen to 0.5 cm long; midrib prominent 
below, sunken above; lateral veins 16-20 pairs, well-spaced, arched towards margin, 
prominent below, frequently with short intermediates; intercostal venation scalariform, 
well-spaced, distinctly raised below; petiole 1-2.5 cm long, distinctly geniculate. 
Inflorescences to 3-axillary, to 15 cm long, much-branched; bracts lanceolate, to 10 x 3.5 
mm, caducous. Flowers: buds narrowly ovoid, to 5 x 2 mm; sepals subequal, imbricate, the 
3 inner ones more attenuate, united at the base forming a shallow cup free from the ovary; 
corolla deep purple with dark yellow margin, petals broadly ovate, subacute, becoming 
reflexed apically at anthesis; stamens 25-30, filaments broad at base, tapering abruptly and 
filiform at the subglobose anthers, connectival appendage c. 3x the length of anther, 
aristate; ovary ovoid, without stylopodium, style c. 3x as long as ovary, filiform, more or 
less trifurcate at apex. Fruits: calyx remaining sparsely pubescent towards base; /obes 
chartaceous, united into a c. 1 cm wide and deep conical basal cup tapering into a short 
pedicel, 2 outer lobes lanceolate, to 13 x 2.7 cm, tapering gradually to subacute apex, 3 
inner ones to 7.5 x 1.7 cm, otherwise similar, subequal. Nuts narrowly ovoid, to 3.2 x 1.5 
cm, triangular in cross-section, tapering to 5 mm slander style remnant. 


Vernacular names. Sabah and Sarawak—uzpun (preferred name). Sarawak—penyau (Iban), 
upun batu (Iban). 


Distribution. Widespread in its chosen habitat, hence absent in most parts of Sabah and 
coastal E Kalimantan. In Sabah confined to SW parts and known from Sipitang district (e.g., 
SAN 15184) and in Sarawak widespread and recorded from Bintulu, Kuching, Lawas, 
Lundu, and Serian districts (e.g., Hotta 15808, S 1522, S 6876, and S 10064). Also occurring 
in Brunei (e.g., BRUN 3091, FMS 37075 and FMS 48457) and W and SE Kalimantan (e.g., 
bb. 29206 and bb. 30145). 
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Fig. 32. Upuna borneensis. A, truiting leafy twig; B, detail of indumentum on lower leaf 
surface; C, [lower bud; D, gynoecium and stamens: E, longitudinal section of gynoecium, F, 
adaxial view of outer sepal: G, adaxial view of inner sepal; H. adaxial view of petal; I, abaxial 
view of petal; J, abaxial view of stamens; K, cross-section of ovary; L, fruit; M, fruit with 
exposed nut; N, nut; O, dissected nut to epose the embryo; P, cross-section of nut. (A-B from 
KEP 19288, C-K from S 64513, L-N from S 26237, O-P from Niga NN 221.) 
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Ecology. Scattered, locally frequent in mixed dipterocarp forest and the ecotone to 
kerangas, on deep yellow sandy soil on low hills, on sandstone and acid volcanics including 
the Arip rhyolite, at altitudes to 400 m. Occurring locally in Bako NP and recorded from 
Kubah NP; elsewhere vulnerable. 


9. VATICA L. 


(Latin, vates = prophet; alluding the use of dammar of one of the 
Indian species in Hindu religions ceremony) 


resak (preferred name) 


Mant. 2 (1771)152; Brandis, J. Linn. Soc. Bot. 31 (1895) 128; Merrill, EB (1921) 408; Slooten, Bull. 
Jard. Bot. Buitenz. 3, 9 (1927) 67; Masamune, EPB (1942) 297; Browne, FTSB (1955) 96; Ashton, 
Gard. Bull. Sing. 20 (1963) 243; MDB (1964) 61, MDBS (1968) 25, FM 1, 9 (1982) 345; Meijer & 
Wood, Sabah For. Rec. 5 (1964) 301; Burgess, TBS (1966) 226; Anderson, CLTS (1980) 131; 
PROSEA 5, | (1993) 461; Coode et al. (eds.), CLBD (1996) 84. Synonyms: Retinodendron Korth., 
Kruidk. (1840) 55; Isauxis Reichb., Nom. (1841) 210; Pteranthera Blume, Mus. Bot. Lugd.-Bat. 2 
(1852) 30; Sunaptea Griff., Notul. 4 (1854) 516; Synaptea Kurz, J. As. Soc. Beng. 39, 2 (1870) 65; 
Pachynocarpus Hook.f, Trans. Linn. Soc. 23 (1860) 159; Elaeogyne Miq., Fl. Ned. Ind., Suppl. 
(1862) 460; Retinodendropsis F. Heim, C. R. Assoc. Fr. Pau 1892 (1893) 470; Perissandra Gagnep., 
Bull. Soc. Bot. Fr. 95 (1948) 27; Brachypodandra Gagnep. op. cit. 30. 


Subcanopy to main canopy trees; bole frequently crooked; buttresses stout, usually low, 
concave; crown usually irregular, diffuse, juveniles irregularly branched. Bark usually 
greyish brown mottled, smooth and hoop-marked, in large trees becoming patchily flaked 
and occasionally scroll-marked, with small lenticels hardly paler than bark surface; inner 
bark pale cream-brown, fine-grained, homogeneous. Sapwood pale yellow, dense, fine 
textured with ray ends not glistening on tangential surface, hard or rarely soft; heartwood 
brown; dammar not generally present on bole, as whitish opaque smears if present. Young 
parts usually more or less caducous powdery pubescent. Leaf buds generally small, ovoid. 
Twigs usually pale greyish brown, smooth or rugose. Leaf buds generally small. Stipules 
variable. Leaves variable; b/ade more or less coriaceous, flat or bullate; midrib evident, 
usually more or less raised above though sometimes within a furrow (obscurely sunken in V. 
rynchocarpa); lateral veins arched, distinctly raised but not usually prominent below, with 
short or no intermediate veins, not or obscurely joined into an intramarginal vein; 
intercostal venation usually reticulate but sometimes scalariform, more or less elevated on 
both surfaces, not drying darker than the leaf blade; petioles variably but usually not 
geniculate. Inflorescences irregularly branched, racemose or partly cymose. Flowers: buds 
ovoid, spindle-shaped to lanceolate; sepals more or less valvate, subequal; petals narrowly 
oblong, usually cream often with a violet tinge, slightly contorted spreading at anthesis, not 
connate and falling separately; stamens to 15 in 3 whorls, filaments short, dilated at base, 
anthers broadly oblong, glabrous, connectival appendage at most 1'2x the length of anther, 
stout, deltoid; ovary ovoid-conical, superior or semi-inferior, pubescent, without 
stylopodium, style stoutly columnar, less than 2x the length of ovary, somewhat expanded 
apically with a conical 3-lobed stigma. Fruits: calyx very variable; lobes valvate and free to 
the base or united into a shallow cup enclosing less than 1/3 of the nut, if free 2 are longer 
than the other 3, or all equal and revolute along the axis, or short, equal, reflexed to rotate, 
chartaceous to woody. Nuts variable, small or large, globose to ovoid with no persistent 
style remnant, round in cross-section, thin-walled or corky; pericarp splitting loculicidally 
into 3 equal valves at germination. Germination epigeal, or hypogeal and cryptocotylar; 
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cotyledons, if free, foliose, subequal, hardly photosynthetic, if remaining in the nut more or 
less fleshy, unequal. 


Distribution. About 65 species, from South Asia and Indo-Burma to New Guinea. Thirty 
five species occur in Borneo, of which 23 are endemic and 33 occurring in Sabah and 
Sarawak. 


Ecology. From brackish river banks to the lower edge of the upper montane forest, at 
altitudes to 1600 m; in all inland forest types except the alan peat swamps. Sometimes 
scattered, but usually quite common in the subcanopy, one or a small number of species 
common in any locality. 


Uses. The larger hard-wooded species are used locally in construction. The seeds of the 
large fruited species were once used, though not apparently in Malaysia, for arresting the 
fermentation of rice and coconut wine. 


Notes. Vatica species are the most difficult dipterocarps to recognise, and this explains why 
this common genus in our forests remains so poorly known. The smooth bark, absence of 
dammar smears, irregularly branched diffuse crown, and often nondescript leaves with 
reticulate intercostal venation can recall Aporosa or Hydnocarpus; but the scent of dammar 
is always descernable in freshly rubbed living tissue. 


Key to Vatica species 
(based on flowering and/or fruiting specimens) 


1. Fruit calyx lobes equal or subequal, chartaceous or coriaceous, often becoming reflexed 


(SOC. VALICA) cascc ui ccho nebo tte sien wie eRion Cais do eae adage gtiandersdiadee Dallde baplemaasW de moballeeewawe 2 
Fruit calyx lobes unequal, 2 longer than the other 3, chartaceous, not becoming reflexed 
(SCCteSUMAPlOA) Ailes oad ic calansnadclaphenctanibie eludes steleotisa stb ataleutialnssdetontaseien sk Sie ete stale Sale 15 


2. Fruit calyx lobes thickened, corky, coalescing and adnate to nut forming a cup more or 
less enclosing: Tt tose os esac hae eh wee aceatd Mee cee cdcedeneartadeaades 31. V. umbonata 
Fruit: calyx ‘lobes, fees iui.4.2 sce. aebesrareenanterset end atasentonneaeartaerauereesedeouiaesaseanas 3 


3. Fruit calyx lobes revolute but not reflexed, foliaceous and concealing the nut, 


SUDCOLd ab exis. tatiioe ideas ease oe so vi seap seed aveenbias Gad aoe eehim oreoMova caesar saegoed trauma Nahe eed 4 
Fruit calyx lobes more or less reflexed or spreading or rotate not concealing nut, not 
SUDCOTPM ALES ecausssierdedisacroancerstedeceteaedade near eegenysvanteduecienvonseueeceeNeawund estou tense 6 


4. Lateral veins at most 9 pairs, without distinct intermediates............... 0c cesses ee eee ee 
Yegurgaseda elev eaksled aedenssbanteduadass stoadaeauaareuntess 32. V. venulosa (subsp. venulosa) 
Lateral veins at least 10 pairs, with distinct intermediates................ce cece sence ee cneees 5 


5. Twig and inflorescence caducous buff-puberulent; petiole glabrous....... 6. V. chartacea 


Twig, petiole and inflorescence persistently fulvous somewhat flocculent tomentose; 
petiole: otherwise: si. siiestaetseshieea diese ntiessaeiaudbatetauan tema nteadd es 15. V. havilandii 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


DIPTEROCARPACEAE (ASHTON) 


Nut ovoid, verrucose, 2.5—4 cm diameter............. 00... cece eeeceeeec cece eeeeeeeseeeeesees 7 
Nut more or less globose, smooth, at most 2.2 cm diameter..................ecceeeeeeee es 9 
Nut asymmetric; petiole at least 2 cm 1ong..............ceceeeeceene nee en eeeees 27. V. rassak 
Nut symmetric; petiole at most 2 cm lONG............. cee eceeeeeneeeee ence eneeeeneenenenses 8 
Leaf blade to 20 x 7 cm; lateral veins at most 14 pairs.................. 14. V. granulata 
Leaf blade at least 22 x 7 cm; lateral veins at least 15 pairs....... 30. V. sarawakensis 
All parts: glabrous. 2.22 sccdoicet pchadsoieoddedeasendede neeeied.aoebidebeduebeeds 1. V. albiramis 
Young parts and nut, at least, powdery tomentose to vinous-sericeOUuS.............. 06 10 
Tomentum rufous; leaves drying greyish to pinkish brown................ 13. V. globosa 
Tomentum vinous; leaves at first drying bluish greyish green or mauve-brown...... 11 
Twigs Compressed............ccccceece ccc ee enc eee seen en eeeaeneeeeenneenees 21. V. oblongifolia 
TWIGS. COLCCE: we ictiice tbat sia a eeptetaincinig wits pte Sa pce tated Ware Va oie vlbiorngnls Salad eb eeaaleienle Uae oe’ 12 
Fruit calyx lobes chartaceous, hardly revolute....................0ceeeeeeee 10. V. dulitensis 
Fruit calyx lobes incrassate, becoming revolute.................cc ec cecc ec eee eee eeeeee eens 13 
Nutito,.2:2 em: diameter 06 Acca hahah ale irae ads 25. V. pedicellata 
Nut at most 1 cm diameter......... 00... cece eee ce cece ee nee ence ences enetenaenaeeeaenes 14 
Lateral veins 9-11 pairs............ccccceceecec enc ceceeeenceeeetecceeeeteneeeesenes 28. V. rotata 
Lateral veins at least 12 pairs.......... 0... ccc eee cence eee eee eee ee ene eeananes 33. V. vinosa 
Fruit calyx lobes fused into a cup at base adnate to the nut............. cece ee eeeee 16 
Fruit:calyxlobes trees. ceccuugieessndeiwe tens. cdbked sadobesaundien chbuesadtabagwensradabuetacenas 17 
Lateral veins 7-10 pairs........ 0... ccc cece cece cece cence ence teens eneeaennes 18. V. maritima 
Lateral veins 11-15 pairs...........c cece cece cece eee cee ne eee eneeeeneeneeeees 22. V. odorata 
Twigs at first compressed..............ccecceceececee ce eeeneeeeeeeneeeenaenees 7. V. compressa 
EWI BS LET CLES 5 ibe anieictie ean ctetetscininite siete Galena sel lerbetnate Sitasalse Siinceign abhaleita. dvieinini ateseqre Sormeane 18 


Leaf blade obovate, thickly coriaceous, apex usually obtuse or retuse, margin revolute 


Teele es QA STAD TST Gee to has Leer vate So whice agement aa aane eee ilaa saa duree ede canoe ita a geia cdua eke ata te 19 
Leaf blade elliptic, lanceolate, oblanceolate, ovate or obovate, chartaceous, thinly 
coriaceous, or coriaceous, apex acuminate to subcaudate, margin not revolute......... 20 
Inflorescence at most 3 cm long, fascicled and congested; petiole 1.2—2.5 cm long....... 
Dad ataaheye dhysaschooernsthcate erted cate severteeseicbertn’ a eetebicomeaes ete etre siotelafebe shea tate eetossioi ats os eislennitoeey 8. V. congesta 
Inflorescence to 20 cm long, lax; petiole 1—1.5 cm long.................... 9. V. coriacea 
Leaf undersurface persistently ochreous sericeOUS...............:ceeeeeeee es 5. V. brunigii 
Leaf undersurface at most caducous pubescent.............. 0c. cece cece eee eeeee eee ea eens 21 
Lateral veins hardly or not more prominent below than above..................s.eeeeeeee 22 
Lateral veins distinctly more prominent below than above.................ceeeeeeeee eee 26 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Petioléat-léast: 1 cnt: lon gsc c.eccadeteriedates ah tetadidele dae eaea nts eereee au dace Tee New awees 23 
Petiole-at: most: 1Cmil ONG 32.2.0 nalsacte? case Seated oder cals hoeks ahaa deuterons raat eaausalsacne 24 
Petiole, twig and leaf bud at first cream-puberulent, glabrescent; leaf blade drying 


greyish green to honey-coloured, often shiny......................0.:00 12. V. glabrata 
Petiole, twig and leaf bud more or less densely persistently pinkish brown pubescent; 
leaf blade drying dull rich pinkish brown............... cc. ceeceeeeeeeeeees 3. V. borneensis 
Ripe nut narrowly ovoid, tapering, acute, glabrous.................... 29. V. rynchocarpa 
Ripe nut subglobose or broadly ovoid, obtuse or shortly mucronate, densely pubescent.. 
ipslectdi/saunstce Saat drinsnale $08 tele logis alee bouche Gracd stanietde dlpeienle ou Rave Soaatsle ge daeiaghaedepahebsoneg henge rakieker 25 
Midrib raised above; leaf base cuneate.......... 0.0... cece eee ee ee ee eee 17. V. mangachapoi 
Midrib flat or slightly furrowed above; leaf base obtuse................ 23. V. parvifolia 
Inflorescence, petiole, lateral veins and midrib below persistently shortly pale brown 
SCabrid=pubeSCeNt actives isos cerenncendvsa eee a asaciae ads aad erehaehe las Samad ianwitheseianeiad 27 
Inflorescence and sometimes petiole pink to rufous tomentose; lateral veins and midrib 
below caducously so, glabrescent............... cece ccc ec ence eee cence sees eeeeeaeneeeaennes 30 
Inflorescence ramiflorous, fascicled..................c cece cece eeeeee ees 24. V. patentinervia 
Inflorescence axillary, not fascicled............ 0... cece cece cee ee cece ee cent eee eee neste ene 28 
Petiole to: 2 Cm TONG isic. jesiecet sca gicaie Sea ctennmanige ougien dame tebe s Goreateedeades 11. V. endertii 
Petrole-at-most: 1 Cit long aactaciad ook chec oe cledlnt adie oe hhesnnetiols <idesleat seal cye wede eats 29 
Leaf elliptic-obovate, base narrowly cuneate................. cc ece eee eeeee 4. V. brevipes 
Leaf elliptic-oblong to lanceolate, base obtuse....................6.065 19. V. micrantha 
Leaf blade narrowly oblong-obovate, with many intermediate veins......... 20. V. nitens 
Leaf blade elliptic, lanceolate, oblanceolate, broadly elliptic, or obovate, with a few or 
without intermediate VeiNS............. ccc eee cece cece ee ee ee eee eect en teneeeeneeneeneee eas 31 


Lateral veins prominently raised below; tomentum flocculent, long.......16. V. maingayi 
Lateral veins not prominent below; tomentum even, short..................:c:ceeeeeee ees 32 


Petiole at least 2 cm long; leaf blade drying rich pinkish brown, glistening; fruit calyx 


lobes:10: 8.2.5) CMs cc ealnccesecveurwannas ser etes vette eng og saa chen sie ctun ete 2. V. badiifolia 
Petiole at most 2 cm long; leaf blade drying dull greyish brown; fruit calyx lobes to 6 x 
Vs SR CIS asta ateranh te caraicee fetenetnd Aten atentecele terete thehcte fees « ached seta dedaloachiogs 26. V. perakensis 


Key to Vatica species 
(based on field characters) 


Petiole glabrous or glabrescent, drying black............. 0. ce ce cece ee eeeeeneneneeeeeeeeeenees 2 
Petiole cinereous or tomentose, not drying black............ 0.0 c cece eee e cence teen eeneees 9 
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10. 


11. 


12. 


13. 


14. 
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Lateral veins at MOSt 6 PAIIS........... cece cece cece eee ee ee ee ee ene ene enenes 1. V. albiramis 
Lateral ‘veins: at: least 7 Pairs.c.tec Sadek beste oeandoasscdsnbedad adudenlaes sveawdaradaeetewces 3 
Leaf blade oblong-obovate......... ccc cece cece cece cee cence eee e eee nee tenet ene e eee enenen es 4 
Leaf blade ovate, elliptic or lanceolate............ cece cece cece een e teens te eeeneeneeeeas 5 


Leaf blade narrowly obovate, thickly coriaceous, concave, apex obtuse to retuse, 
margins revolute; petiole stout. In kerangas into the mixed dipterocarp forest 


SCOLONC sc ecsccuseareanateats oxd areavensearpavet yenean sede wbeneanes 9. V. coriacea (in part) 
Leaf blade oblong-obovate, chartaceous, flat, apex prominently acuminate; petiole 
slender. In moist valleys and on river banks...................ccceeeeenee es 6. V. chartacea 
Midrib sunken above................cccecece eee eneeeeeeeenenes 29. V. rynchocarpa (in part) 
Midrib flat or raised abOVE........ 6... cece eee cence ene ee ee ceneneeneneneeeeneeeeneneeaeeeeas 6 


Lateral veins raised on both surfaces. In upper dipterocarp forests at altitudes above 


Leaf blade drying rust-brown; lateral veins 9-11 pairs, sharply prominent below......... 
sdigtatie aiomiane gasdiottanchasselefaedee aindadiaauabie maregeandiagind ao auNecale eeaadone age beds 16. V. maingayi (in part) 
Leaf blade drying pale greyish- or yellowish-brown; lateral veins 7—9 pairs, raised but 
not prominent’ BELOW... scsi eden cadadan chats dene Sek dateaied Ladeinddledtaasdas hareboaD a sedteteadah kaa darts 8 


Leaf blade c. 12 x 5 cm; midrib drying hardly paler than petiole; intercostal venation 
subscalariform; wood soft. On river banks and in mixed dipterocarp forest............... 
rislectitclie spc atartietsasc ects tetsiicraeconsite eltactaettrtn atch ie pstatetal eter ertonteinccaiiba ate 31. V. umbonata 
Leaf blade c. 9 x 4 cm, midrib drying paler than the dark petiole; intercostal venation 
reticulate; wood hard. In kerangas and mixed peat samp forest............... 0.0.0 ceeeeeeees 
Satta et ated al crane atiatela fe. Ripe ene aa tareter Oe 17. V. mangachapoi (in part) 


Lateral veins hardly raised below, or no more than above..................0ceeeeeeee ee 10 
Lateral veins distinctly raised below, more than above.................ccceeeeeeeeeeee es 19 
Twig at first compressed............. ccc ccece ccc e cence cee ee eee eeeeeeaeneenenees 7. V. compressa 
PEWIS LELEtS swe gias entoeereieyeaneinadeceseoedane avers one heap te canta maamieategresbueontvaeseesen ce avs 11 
Tomentum ViNOUS-SETICCOUS......... 6 cece ccc eee eee ene eee eee cee e ne eee e ee eee ee tee eee ent e es 12 
Tomentum greyish, yellowish, pink, rufous, or ochreous, not sericeous................ 14 
Gat base :CUNC Ate. gt. petals tisk dna ie date cuelesieaie avis Sate dlea oe otto 10. V. dulitensis (in part) 
eat: baseiObtuse: tin foie adutaueeradeiaelad a teal ielad eteuecs caatagenead eceveneundabae suds 13 


Leaf blade larger, 9-23 x 3.5—7.5 cm long, narrowly elliptic-lanceolate..................4.. 
en len sacs Wbeadig shut atits takes tead qtareee a ual dug aya eh ats, aen ma sistas maate ieee 25. V. pedicellata (in part) 
Leaf blade smaller, 5.5—10 <x 3—5 cm long, broadly elliptic-ovate.......... 28. V. rotata 


Leaf blade elliptic, coriaceous, drying dull, pale, pinkish brown; petiole at least 1.5 cm 
long, slender. In mixed dipterocarp forest on yellow sandy soils.......... 3. V. borneensis 
Leaf blade drying dark-, tawny-, rufous-, yellowish- or greyish-brown; not coriaceous if 
elliptic; petiole at most 1 cm long. In river banks, peat swamp or kerangas forest...... 15 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Leaf blade narrowly obovate, apex obtuse to retuse, thickly coriaceous, concave, 
margin revolute; petiole stout; tomentum ochreous. In kerangas into the mixed 
dipterocarp forest eCOtone........... cece ce ee eee nen ences ee eneneens 9. V. coriacea (in part) 
Leaf blade ovate, elliptic or lanceolate, apex acute, acuminate to caudate, coriaceous to 
thinly coriaceous, flat, margin not revolute; or, if obovate, not coriaceous and with 


slender petiole; tomentum otherwise. In different forest habitats....................004. 16 
Tomentum pale pinkish- to rufous-browNn..............c cece ee ec ec ee eee ee eee e en enenaen oneness 17 
Tomentum greyish brown or cream-yellow...............cecece eee eeeneee ee enene ences ens 18 


Lateral veins c. 8 pairs; midrib flat above; leaf blade narrowly ovate to lanceolate. In 


KerGn gas LOvest 3.6.0 ssinadaitectcngatios deed cteadln oaenieeeay achaneeedbns stevie edia pie 23. V. parvifolia 
Lateral veins 7—12 pairs; midrib sunken above; leaf blade elliptic to narrowly obovate. 
In forest on river banks..................c cece eee es 32. V. venulosa (subsp. venulosa) 


Tomentum cream-yellow, caducous; leaf blade at least 2.7 cm wide, broadly elliptic, 
base cuneate; lateral veins at most 9 pairs; petiole at least 0.5 cm long. In kerangas and 
mixed peat swamp forests................ cece eceeee sees eeeeee 17. V. mangachapoi (in part) 
Tomentum pale greyish brown, not at first caducous; leaf blade at most 2.5 cm wide, 
narrowly elliptic-lanceolate, base obtuse; lateral veins at least 10 pairs; petiole to 0.4 
cm long. In forest on alluvium along river banks.............. 29. V. rynchocarpa (in part) 


Petiole, midrib and veins below vinous-cinereous; fresh leaves distinctly bluish green 


Below. ice des il Ae cata Saas Seed dt eased nade tod aaa otal agian Mise ier latanda ant etats 20 
Petiole, midrib and veins below rufous, pinkish brown or pale greyish or yellowish 
brown tomentose; fresh leaves not bluish green below.................. cece eee eeeeneeees 23 
Twigs at first compressed............... cece cece cence eee e eens ee eeeeenene 21. V. oblongifolia 
TP WIPS terete ei cdenke acacia sank Gat ota Soatorbesad alusennesactaiuged gadeneawaeaabonweshecdeegew noes 21 
Petiole 2—3 mm diameter................ecceceeeeeeeneneeeeeeeeee 25. V. pedicellata (in part) 
Petiole less than 1 mm diameter...............ccececeeeec cence ee eeeeeeeneneeeeneneeneenenees 22 


Lateral veins 12—20 pairs, slender but more or less prominently raised below. In mixed 
dipterocarp forest on clay soils, at altitudes to 600 m..................000 33. V. vinosa 
Lateral veins 10—12 pairs, slender, hardly raised below. Mostly in upper dipterocarp 
forests on ridges, at altitudes to 1350 m..................e ee 10. V. dulitensis (in part) 


Tomentum rufous- or pinkish-browN............. 00. ccc cece cece nent cence eee eee enee ene 24 
Tomentum cream, pale greyish to yellowish brown, or yellowish....................0006 30 


Lateral veins 7-13 pairs, without or with a few short intermediate veins; leaf blade 


broadly ovate, elliptic, lanceolate, oblanceolate or obovate; petiole long, slender....... 25 
Lateral veins 12—28 pairs, with many intermediate veins; leaf blade narrowly oblong to 
obovate; petiole short and stout, or long and slender..................cc ccc ee cence eens es 27 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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Lateral veins sharply prominent below; tomentum rufous, flocculent, caducous........... 
dard desttaieibuld da aie Sicteidetecsnrctn detente dlveiSieivin disease ide Moles Sd Sede eide ty 16. V. maingayi (in part) 
Lateral veins terete below; tomentum even, pinkish brown to pale yellowish brown, 
PeTSIStent ss cesrhsstakawe of pears lela sah ea ae olde ol owea aye Ser sua Shnk ho Renton tutes Sheasee ath 26 


Petiole at least 2 cm long; leaf blade drying rich pinkish brown, glistening................. 
Sea aM etch lise chine A RAC oR SE RMS CRT ti ee) Maer aes 2. V. badiifolia 


Petiole at most 2 cm long; leaf blade drying pale greyish brown........ 26. V. perakensis 
Petiole at least 3 mm diameter, stout and short............. 30. V. sarawakensis (in part) 
Petiole at most 2.5 mm diameter, slender................0. 0c cece cece ce eeee ee ceeseeeeees 28 


Tomentum short, even, persistent; lateral veins narrowly grooved above..13. V. globosa 
Tomentum in part flocculent, caducous; lateral veins not grooved above............... 29 


Petiole to 1.2 cm long, hardly geniculate; leaf blade narrowly elliptic-obovate; 


intermediate and intercostal veins prominent below..................... 15. V. havilandii 
Petiole to 2 cm long, geniculate; leaf blade narrowly oblong; intermediate and 
intercostal veins hardly raised below.................ceceeeeeceeeeeneeeeee ens 20. V. nitens 
Lateral veins at least 15 pairs; petiole at least 3 mm diameter.....................0005 31 
Lateral veins less than 15 pairs; petiole less than 3 mm diameter....................4. 32 
Petiole more than 2 cm IONQ............... ccc eee c cece ence cee cent ee ee eae eaene 27. V. rassak 
Petiole shorter than 2 CM............... cee eee eeene teen ee eee 30. V. sarawakensis (in part) 


Leaf blade below densely evenly ochreous sericeous. In kerangas forest...5. V. brunigii 
Leaf blade below glabrous or sparsely tomentose on venation only. Not in kerangas 


POLES Fs Pes tererstachedeteiga eid tie di eale: oh Wdatetcncne ate UeardinelSoletseve ciahceigiatto aslpreiietenintens aie Adie ueet tne cieiae 33 
Leaf blade elliptic-obovate......... ccc cece cece ence een nent eee e eens eee eee eaeenene nes 34 
Leaf blade ovate, narrowly elliptic, lanceolate, oblong, or obovate-oblong.............. 38 
Lateral veins at most 8 pairs; petiole at least 1.5 cm long........... 24. V. patentinervia 
Lateral veins at least 10 pairs or, if less, then petiole at most 1.1 cm long................ 35 
Lear blade: chartaceOus is citis ts. vt sun ds sudientsenseiietes cemenetcnegutinnstutscumentgasl suas slenidbs 36 
Leaf blade coriaceous to thickly CoriaceOUuS............ 6... cc ccc e cece eee ee neces teens enenenes 37 
Lateral veins at most 10 pairs...........c cece cece cece cence eee eee ee enee ene 4. V. brevipes 
Lateral veins at least 11 pairs............ 0. cece cece eee cece ee ence eens een eneeee 11. V. endertii 
Lateral veins 12—24 pairs; tomentum scabrid................... 14. V. granulata (in part) 
Lateral veins 10-13 pairs; tomentum even............ 0. cee eeeeeeeeeee ee eenee es 8. V. congesta 


Intercostal venation prominent below; lateral veins and midrib below persistently 
shortly scabrid-pubescent; lateral veins arching and anastomosing to form an 


Miramar sinal: VOM cack acacsrlon eeresaisnnisy dines ase ceuonlose uch nsdeeseleeds 19. V. micrantha 
Intercostal venation not prominent below; lateral veins and midrib glabrescent; lateral 
VEINS OTHEPWIS Eras decoded coeieu a Ne gab ersten dee sdb Shy se ted tod. 50s Lode deletes abonat has 39 
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39. Midrib raised above............ccccc cece ccc e eee e ence eee eee tees nee eeseeneees 18. V. maritima 
Midrib flat or furrowed above...........cccccc ec ccc eee ce eee ee ee ea ee eens et eeeaeeeeaeeenes 40 


40. Leaf blade larger, 10-20 x 2.7—7 cm, narrowly obovate; twigs angular, peeling in small 


flakes; lateral veins stoutly prominent below......................14. V. granulata (in part) 
Leaf blade smaller, 8-16 x 2.7—5.5 cm, narrowly elliptic to ovate; twigs terete; lateral 
veins slender though raised below.............. 0c. cc ece eee ecee eee eeeeeeeeenees 22. V. odorata 


1. Vatica albiramis Slooten 
(Latin, albus = white; ramis = twigs; with white twigs) 


Bull. Jard. Bot. Buitenz. 3, 9 (1927) 101; Masamune op. cit. 498; Meijer & Wood op. cit. 305; Ashton 
op. cit. (1964) 66, op. cit. (1968) 30, op. cit. (1982) 355; Burgess op. cit. 227; Anderson op. cit. (1980) 
131; Coode et al. (eds.) op. cit. 84. Type: Elmer 21640, Borneo, Sabah, Tawau district (holotype BO; 
isotypes KEP (fragment), L). 


Subcanopy tree, to 25 m tall, to 35 cm diameter. Parts glabrous but for caducous puberulent 
flower calyx and ovary. Twigs c. 1 mm diameter apically, slender. Stipules hastate, to 16 x 
3.5 cm, caducous. Leaves thinly coriaceous, drying dull greyish green; blade elliptic to 
lanceolate, 8-20 x 3—7 cm, base narrowly cuneate, apex with slender acumen to 1.5 cm 
long; lateral veins 4-6 pairs, rather broad, slightly raised on both surfaces though most 
prominently below, arched and continuing along margin at first; intercostal venation 
subscalariform; petiole glabrous, drying black, 1-1.5 cm long. Inflorescences to 28 cm 
long, terminal or axillary, lax. Flowers: corolla lemon yellow; other parts as the genus 
(typical). Fruits calyx lobes free, subequal, ovate, to 1.2 x 0.4 cm, obtuse, coriaceous, 
glabrous, becoming reflexed. Nuts globose, to 1.2 cm diameter, smooth, fulvous puberulent. 


Vernacular names. Sabah—resak putih (preferred name). Sarawak—resak ranting putih 
(Malay). 


Distribution. Endemic in Borneo. In Sabah, widespread and known from most districts 
(e.g., SAN 15292, SAN 27873, SAN 36080, SAN 60181, and SAN 110318) and in Sarawak 
recorded from Bintulu, Kapit, Lawas, Marudi, and Miri districts (e.g., S 18091, S 41411, S 
44632, S 57292, and S 61052). Also occurring in Brunei (e.g., BRUN 3048, Dransfield JD 
7060 and FMS 39647). 


Ecology. In mixed and upper dipterocarp forest, on clay-rich soils especially on ridges, at 
altitudes to 1400 m. Common and probably not vulnerable. 


2. Vatica badiifolia P.S.Ashton 


(Latin, badius = chestnut-brown, folius = leaf; the dry leaf colour) 


Gard. Bull. Sing. 22 (1967) 266, op. cit. (1968) 30, op. cit. (1982) 367; Anderson op. cit. (1980) 131; 
Coode et al. (eds.) op. cit. 84. Type: Ilias & Johnson S 15857, Borneo, Sarawak, Similajau district, 
Labang FR (holotype K; isotype L). Synonym: Vatica bantamensis auct. non (Hassk.) Benth. & 
Hook. ex Miq.: Ashton op. cit. (1964) 67. 
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Canopy tree, to 40 m tall, to 50 cm diameter. Young twig, inflorescence, leaf bud, stipule, 
petiole, parts of flower exposed in bud, and ovary densely evenly pinkish brown puberulent. 
Twigs to 3 mm diameter apically, terete or ribbed, becoming smooth. Stipules hastate, to 5 
x 1.5 mm. Leaves thinly coriaceous, caducously tomentose below, drying rich pinkish 
brown and frequently glistening; blade elliptic, 7.7-15 x 3—6.5 cm, base cuneate, margin 
not revolute, apex deltoid-acuminate, acumen to 0.5 cm long; lateral veins 9-12 pairs, 
arched, stout, terete and raised on both surfaces though most prominently below, without 
intermediate veins; intercostal venation prominent below; petiole 2—3.5 cm long, slender, 
not drying black, distinctly thickened in the distal half and geniculate. Inflorescences 
terminal or axillary, singly or doubly branched, to 8 cm long. Flowers: buds to 1.3 cm long; 
calyx densely shortly cream pubescent; otherwise typical. Fruits: pedicels to 5 mm long, 
slender; calyx lobes free to the plate-like base around the nut, unequal, chartaceous, 2 
longer lobes oblong-spatulate, to 8 x 2.5 cm, constricted to 4 mm wide at base, not 
becoming reflexed, 3 shorter ones hastate, to 3 x 0.8 cm, similarly constricted. Nuts 
globose, to 0.8 x 0.8 cm, persistently fulvous puberulent; apical style remnant often 
persisting. 


Vernacular name. Sarawak—vresak bantam (Malay). 


Distribution. Endemic in Borneo. In Sarawak recorded from Bintulu, Kuching, Miri, and 
Tatau districts (e.g., S 15133, S 16492, S 24826, S 32598, and S 46590). Also occurring in 
Brunei (e.g., FMS 39650 and S 2120) and W Kalimantan (e.g., bb. 10596, bb. 18312). 


Ecology. Locally frequent, in mixed dipterocarp forest on deep leached soils on coastal 
hills. Common in Lambir NP; elsewhere endangered by forest conversion. 


3. Vatica borneensis Burck 
(of Borneo) 


Ann. Jard. Bot. Buitenz. 6 (1887) 230; Merrill op. cit. (1921) 208; Slooten op. cit. (1927) 87; 
Masamune op. cit. 498; Browne op. cit. 100; Ashton op. cit. (1964) 68, op. cit. (1968) 30, op. cit. 
(1982) 363; Anderson op. cit. (1980) 131; PROSEA op. cit. 465; Coode et al. (eds.) op. cit. 84. Type: 
Beccari PB 2623, Borneo, Sarawak, Matang (BO). Synonyms: Vatica urbanii F.Heim, Bull. Mens. 
Soc. Linn. Paris 2 (1891) 956; Sunaptea urbanii (F.Heim) F.Heim, Rech. Dipt. (1892) 115; S. 
borneensis (Burck) F.Heim op. cit. (1892) 116. 


Canopy tree, to 35 m tall, to 70 cm diameter. Young twig, inflorescence, parts of flower 
exposed in bud, ovary, midrib below, and petiole densely evenly pinkish brown puberulent, 
more or less persistent. Twigs c. 1.5 mm diameter apically, slender, terete or ribbed, 
smooth or rugulose. Stipules unknown. Leaves coriaceous, drying dull pale pinkish brown; 
blade elliptic, 6-10 x 2.5—5 cm, base cuneate, margin not revolute, apex acuminate, acumen 
to 0.6 cm long; midrib prominent below, almost flat above; /ateral veins 7—9 pairs, arched, 
distinct but hardly and subequally raised on both surfaces as also the intercostal veins; 
petiole 1.5-2.5 cm long, slender, hardly or not swollen distally, not drying black. 
Inflorescences axillary, to 5 cm long. Flowers: buds to 1 cm long, densely pinkish brown 
pubescent; otherwise typical. Fruits: pedicels c. 5 mm long, slender; calyx glabrescent, 
lobes free, unequal, chartaceous, 2 longer lobes oblong-spatulate, to 5.5 x 1.5 cm, to 0.4 
cm wide at base, not becoming reflexed, 3 shorter ones unequal, narrowly ovate, tapering, to 
1.8 x 0.7 cm. Nuts globose, to 1 cm diameter, smooth, glabrescent, with persisting style 
remnant. 
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Vernacular name. Sarawak—resak kemudi (preferred name). 


Distribution. Endemic in Borneo; recorded in Sarawak from Bau, Bintulu, Kuching, 
Lundu, and Simunjan districts (e.g., S 6360, S 17877, S 19576, S 27136, and S 66788). Also 
occurring in Brunei (e.g., S 2734 and SAN 17545). 


Ecology. Locally common, more often scattered, in mixed dipterocarp forest on poor yellow 
sandy soils; also in upper dipterocarp forest on coastal sandstone hills and, occasionally, 
inland ridges, at altitudes to 900 m. Locally common in Bako NP; elsewhere endangered. 


4. Vatica brevipes P.S.Ashton 
(Latin, brevis=short, pes= foot; the short petiole) 


Gard. Bull. Sing. 31 (1978) 24, op. cit. (1982) 366. Type: Othman S 29633, Borneo, Sarawak, Kapit 
district, Ulu Baleh (holotype K; isotype KEP). 


Main canopy or subcanopt tree, to 25 m tall, 30 cm diameter. Buds, petioles and 
inflorescences densely persistently pale brown scabrid-puberulent; parts of corolla exposed 
in bud and ovary evenly so; sepals caducously evenly so; parts otherwise glabrous. Twigs 
rugose and ribbed, becoming flaky, terete, dark brown, c. 2 mm diameter apically. Leaves 
chartaceous, glabrous, more or less concave between the lateral veins; blade elliptic to 
obovate, (4—)5-13 x (1.5—)2-5(-5.5) cm, base narrowly cuneate, margin not revolute, apex 
with short, slender acumen to 0.6 cm long; midrib slender, sharply raised on both surfaces; 
lateral veins 7-10 pairs, ascending, straight at first, arching and forming intermittent 
intramarginal connections, slender but prominent below, elevated above, with a few short 
intermediates; intercostal venation distantly reticulate, evident on both surfaces though more 
so below; petiole somewhat stout, 0.5—/.1 cm long, not drying black. Inflorescences 
axillary or terminal, to 1.6 cm long; rachis very slender, hardly branched. Flower: buds 
ellipsoid, to 3 x 2 mm; otherwise typical. Fruits: pedicel slender, to 6 mm long; calyx lobes 
unequal free, 2 longer lobes spatulate, subacute or obtuse, to 5 x 1.4 cm, not becoming 
reflexed, 3 shorter ones lanceolate, acute, to 1.2 x 0.3 cm. Nuts subglobose, to 0.8 cm 
diameter, apiculate. 


Distribution. Endemic in Borneo. Known in Sarawak from Kapit district (e.g., S 23943, S 
29576 and S 41495). Also occurring in W Kalimantan (e.g., Suzuki K 9766). 


Ecology. Apparently uncommon, in mixed and upper dipterocarp forest on clay soils over 
sedimentary rock, at altitudes between 250-1300 m. Vulnerable. 


5. Vatica brunigii P.S.Ashton 
(E.F.W.O. Brunig, forester in Sarawak and Brunei, 1954-1964) 


Gard. Bull. Sing. 22 (1967) 267, op. cit. (1968) 30, op. cit. (1982) 362; Anderson op. cit. (1980) 131; 


Coode et al. (eds.) op. cit. 84. Type: lias S 17045, Borneo, Sarawak, Samarahan district, Sabal FR 
(holotype K; isotypes KEP, L). 
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Canopy tree, to 30 m tall, to 70 cm diameter. Living exposed parts and ovary, leaf above 
excepted, persistently shortly yellowish buff scabrid-pubescent; leaf above fugaceous 
flocculent pubescent. Twigs c. 2 mm diameter apically, terete. Stipules lorate, to 5 x 2 mm, 
obtuse. Leaves thinly coriaceous, persistently ochreous pubescent below; blade ovate- 
elliptic to obovate, 6-12 x 2.5—6.5 cm, base cuneate to obtuse, margin not revolute, apex 
acuminate with tapering acumen to 1 cm long; lateral veins 9-12 pairs, unraised above, 
slender but prominent below as also the midrib and subscalariform intercostal venation; 
petiole 0.8-1.5 cm long, to 3 mm diameter, not drying black. Inflorescences terminal or 
axillary towards twig endings; rachis singly or doubly branched, to 12 cm long. Flowers 
distichous; buds ellipsoid, to 8 x 2 mm; sepals densely ochreous-grey pubescent; petals 
narrowly oblong, sparsely pubescent outside, glabrescent within. Fruits: pedicels to 3 mm 
long, slender; calyx lobes unequal, free, chartaceous, 2 longer lobes lorate to spatulate, to 
6.5 x 1.5 cm, not becoming reflexed, 3 shorter ones ovate, acute, slightly recurved, to 1.5 x 
0.6 cm. Nuts ovoid, to 0.9 x 0.7 cm, subacute. 


Distribution. Sumatra and Borneo. In Sarawak known from Bintulu, Kuching, Limbang, 
Lundu, Marudi, Samarahan, and Simunjan districts (e.g., S 1484, S 6437, S 8256, S 17885, 
and S 69059). Also occurring in Brunei (e.g., S 70/7 and S 12352) and W Kalimantan (e.g., 
Church et al. 987). 


Ecology. In kerangas forests, both on raised beaches and dry sandstone plateaux and 
cuestas, at altitudes to 700 m. Occurring in Bako and Mulu NPs; elsewhere critically 
endangered by forest conversion. 


6. Vatica chartacea P.S.Ashton 
(Latin, chartaceus = papery; the leaf blade) 


Gard. Bull. Sing. 31 (1978) 18, op. cit. (1982) 351. Type: Leopold SAN 46204, Borneo, Sabah, Labuk 
Sugut district, Sapi FR (holotype K; isotype SAN). 


Medium-sized tree. Young parts buff puberulent, caducous except on parts exposed in bud 
and ovary. Twigs c. 2 mm diameter apically, much-branched. Stipules lanceolate, to 7 x 2 
mm, caducous. Leaves thinly chartaceous, drying wrinkled and pale yellowish brown; 
blade oblong to obovate, 11-25 x 3-10 cm, base broadly cuneate to obtuse, apex acuminate 
with prominent acumen to 1 cm long; lateral veins 16-20 pairs, with short slender 
intermediates, slender but prominent below, distinctly elevated above as also the midrib, 
arched; intercostal venation subscalariform, sinuate, elevated on both surfaces; petiole 1—2.2 
cm long, slender, drying black, glabrous. Inflorescences to 5 cm long, in axillary cluster of 
3, stout. Flowers: buds spindle-shaped, to 6 x 2 mm; sepals subequal, lanceolate; otherwise 
typical. Fruits: pedicels to 6 mm long, slender; calyx revolute, lobes subequal, chartaceous, 
free, lanceolate, cordate, subacute, 5—7-veined, to 6 x 1.5 cm, ascending and conceiling the 
nut. Nuts ellipsoid, to 1.3 x 1.1 cm. 


Distribution. Endemic in Borneo. In Sabah recorded from Kinabatangan, Kudat, Lahad 
Datu, Pensiangan, and Sandakan districts (e.g., SAN 17654, SAN 18397, SAN 25451, SAN 
57046, and SAN 97326) and in Sarawak from Bintulu and Miri districts (e.g., S 15808, S 
40177 and S 60537). Also in W Kalimantan (e.g., bb. 35244 and bb. 35257). 


361 


‘TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 









a Cee 
LEED 
Oia 
’ AUS he 7 ATE ny 
Aw at wy) vl dit 
NAS AS cal BESS sithpy Mtg 
H Be: 


a 
vathian OU iag ane 


ye Saban: 




















2mm 


Fig. 33. Vatica congesta. A, fruiting leafy twig; B, detail of indumentum on lower leaf surface; 
C, flower bud; D, longitudinal section of flower bud; E, adaxial view of outer scpal; F, adaxial 
view of inner sepal; G, abaxial vicw of petal; H, adaxial view of petal; [, adaxial view of 
stamens; J, abaxial view of stamens; K, gynoecium; L, fruit with exposed nut. (A-B from $ 
29474, C-K from § 15027, L from S 9347A.) 
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Ecology. Very local, in forest on floodplains and alluvium banks of sluggish rivers. 
Critically endangered owing to land conversion. 


7. Vatica compressa P.S.Ashton 
(Latin, compressus = compressed; the young twig) 


Gard. Bull. Sing. 22 (1967) 267, op. cit. (1968) 30, op. cit. (1982) 361; Anderson op. cit. (1980) 131. 
Type: Daud & Tachun SFN 35618, Borneo, Sarawak, Setapok Forest (holotype KEP; isotypes KEP, 
L). 


Canopy tree, to 30 m tall, to 35 cm diameter. Exposed young parts and ovary pale pinkish 
brown pubescent, caducous except on leaf bud and stipules. Twigs at first c. 3 x 1 mm 
apically, compressed, smooth; stipule scars pale, horizontal, prominent. Stipules not seen. 
Leaves coriaceous; blade ovate-elliptic, 11-19 x 5—8.5 cm, base obtuse, apex with acumen 
to 1 cm long; midrib prominent below, flat or elevated above; /ateral veins 10-15 pairs, 
with short indistinct intermediates, slender and hardly elevated on either surface though 
more so below, arched; intercostal venation subscalariform; petiole 1.5—2.3 cm long, 
slender, not drying black. Inflorescences to 7 cm long; rachis somewhat compressed, 
irregularly singly or doubly branched. Flowers: buds lanceolate, to 9 <x 4 mm; otherwise 
typical. Fruits: pedicels to 8 mm long, slender; calyx lobes free, unequal, chartaceous, 2 
longer lobes lorate, obtuse, to 6.5 x 1 cm, tapering to 3 mm wide at base, 3 shorter ones 
deltoid, acute, revolute, to 2 x 0.6 cm. Nuts broadly ovoid, to 0.5 cm diameter, with to 3 
mm filiform style remnant. 


Distribution. Endemic in Borneo. Confined to Sarawak, and recorded from Kuching, 
Lundu, and Sri Aman districts (e.g., § 5984, S 6604, S 13275, and S 49944). 


Ecology. Rare and local, in kerangas forest, apparently at least sometimes with impeded 
drainage. Critically endangered, possibly extinct. 


8. Vatica congesta P.S.Ashton Fig. 33. 


(Latin, congestus = heaped together; the inflorescences) 


Gard. Bull. Sing. 22 (1967) 268, op. cit. (1968) 31, op. cit. (1982) 362; Anderson op. cit. (1980) 131. 
Type: Yakup S 9347A, Borneo, Sarawak, Kuching district, Semengoh FR (holotype K; isotypes KEP, 
L, SAR). 


Suncanopy or canopy tree, to 35 m tall, to 35 cm diameter. Exposed fleshy parts mostly 
densely shortly pale ochreous brown scabrid-pubescent; leaf blade below and midrib 
towards base above sparsely so; leaf blade above glabrescent; parts otherwise persistently 
so. Twigs c. 3 mm diameter apically, stout, at first terete, rugose, becoming striated and 
thinly flaky. Stipules deltoid, to 8 x 3 mm, acute. Leaves thickly coriaceous, glabrous, 
drying pale tawny brown; blade oblong, elliptic to obovate, 8-22 x 3.5—8 cm, base obtuse, 
margin revolute, apex obtuse to retuse; lateral veins 10-13 pairs, prominent and stout 
below, elevated above, as also the midrib; intercostal venation reticulate, similarly raised; 
petiole 1.2-2.5 cm long, to 3 mm diameter, stout, rugulose, not drying black. Inflorescences 
axillary to ramiflorous, fascicled; rachis angular, to 3 cm long, short and congested, singly 
branched. Flowers distichous; buds to 8 x 3 mm; sepals deltoid-acute; petals lorate-obtuse; 
otherwise typical. Fruits: pedicels to 4 mm long, scabrid-pubescent, fruit otherwise 
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glabrous; calyx lobes free, unequal, chartaceous, 2 longer lobes lorate, obtuse, to 12 x 2.2 
cm, not becoming reflexed, 2 shorter ones narrowly ovate, to 4.5 x 1.5 cm, tapering, acute, 
recurved. Nuts ellipsoid, to 1.2 x 0.8 cm, with to 6 mm style remnant, glabrous. 


Distribution. Endemic in Borneo. Known in Sarawak from Belaga and Kuching districts 
(e.g., S 14936, S 15713, S 29476, S 32501, and S 56979). Also occurring in W Kalimantan. 


Ecology. Very local but frequent where it occurs, in mixed dipterocarp forest on poor sandy 
clay soil. Endangered. 


9. Vatica coriacea P.S.Ashton 
(Latin, coriaceus = leathery; the leaf texture) 


Gard. Bull. Sing. 22 (1962) 314, op. cit. (1964) 68, op. cit. (1968) 31, op. cit. (1982) 362; Anderson 
op. cit. (1980) 131; PROSEA op. cit. 465; Coode et al. (eds.) op. cit. 84. Type: Ariffin S 372, Borneo, 
Sarawak, Lundu district, Bt. Sebandar (holotype K; isotype KEP). 


Canopy tree, to 20 m tall, to 50 cm diameter. Exposed young parts densely shortly ochreous 
puberulent, glabrescent except on buds. Twigs to 5 mm diameter apically, terete, stout, 
ribbed. Stipules hastate, to 13 x 5 mm, subacute. Leaves thickly coriaceous, drying tawny- 
brown to dark brown; blade narrowly obovate, 6.5—15 x 2.2-6 cm, concave, base narrow, 
obtuse or cuneate, margin revolute, apex obtuse to retuse; midrib stoutly prominent below, 
slightly raised above; Jateral veins 10-11 pairs, with short slender intermediates, slightly 
and more or less equally elevated on both surfaces, arched; intercostal venation reticulate; 
petiole 1-1.5 cm long, stout, drying black or not. Inflorescences axillary or terminal; rachis 
to 20 cm long, singly branched, often bearing small modified leaves at branch bases. 
Flowers to 18 mm long; calyx densely shortly pale greyish brown pubescent; otherwise 
typical. Fruits: pedicels to 7 mm long, slender; calyx lobes free to base, unequal, 
chartaceous, 2 longer lobes oblong, obtuse, to 7 x 2.3 cm, tapering to 3.5 mm broad at 
base, not becoming reflexed, 3 shorter ones hastate, acute, to 0.6 x 0.2 cm. Nuts globose, to 
0.8 cm diameter, style remnant to 2 mm long. 


Vernacular name. Sarawak—yresak daun tebal (preferred name). 


Distribution. Endemic in Borneo. In Sabah, known from a single collection from Tawai 
Plateau, Kinabatangan district (SAN 39325) and in Sarawak known from Kuching and 
Lundu districts (e.g., S 6344, S 10296, S 15607, and S 15798). Also occurring in Brunei 
(e.g., BRUN 3155 and BRUN 5652) and C Kalimantan (e.g., Suzuki K 11483). 


Ecology. Locally common, in kerangas forest on giant humic podsols on Pleistocene raised 


beaches, and on organic soils over limestones. Well represented in Bako NP and recorded 
from Mulu NP; endangered outside parks system. 


10. Vatica dulitensis Symington 
(of G. Dulit, Sarawak) 


Gard. Bull. S. S. 8 (1934) 35; Masamune op. cit. 498; Browne op. cit. 100; Ashton op. cit. (1964) 69, 
op. cit. (1968) 31, op. cit. (1982) 356; Meijer & Wood op. cit. 308; Burgess op. cit. 227; Anderson op. 
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cit. (1980) 131; PROSEA op. cit. 466; Coode et al. (eds.) op. cit. 84. Type: Richards 1343, Borneo, 
Sarawak, G. Dulit (holotype K). 


Subcanopy to small canopy tree, to 30 m tall, to 50 cm diameter. Exposed fleshy parts 
including petiole and leaf venation below dark vinous-sericeous, persistent except on 
venation. Twigs terete, to 1 mm diameter apically, very slender, much-branched. Stipules 
narrowly hastate, to 3 x 1 mm, acute, deciduous. Leaves thinly coriaceous, drying pale 
greyish brown; blade narrowly obovate to lanceolate, 4-11 < 0.8-3.2 cm, base cuneate, 
apex caudate, acumen to 1.5 cm long; Jateral veins 10-12 pairs, with short slender 
intermediates, slender, hardly raised below, arched; intercostal venation reticulate, evident 
but hardly raised; petiole 0.6-1 cm long, to 1 mm diameter, slender, not drying black. 
Inflorescences terminal or axillary; rachis singly or doubly branched, to 2.5 cm long. 
Flowers: buds to 6 mm long; sepals densely vinous-sericeous; petals cream; otherwise 
typical. Fruits: pedicels to 3 mm long, slender; calyx lobes chartaceous, free, equal, 
oblong-obtuse, to 1.4 x 0.5 cm, vinous caducous cinereous within only, becoming rotate to 
reflexed. Nuts globose, to 0.8 cm diameter, smooth, vinous cinereous, with short style 
remnant. 


Vernacular names. Sabah—resak bukit (preferred name). Sarawak—resak tiong (preferred 
name). 


Distribution. Endemic in Borneo. In Sabah known from Beaufort, Kota Belud, Labuk 
Sugut, Lahad Datu, Ranau, and Sipitang districts (e.g., SAN 16267, SAN 26712, SAN 76253, 
SAN 78171, and SAN 116860) and in Sarawak from Belaga, Kapit, Kuching, Lawas, 
Limbang, Lundu, Marudi, Miri, and Tatau districts (e.g., S 10184, S 14770, S 17738, S 
36093, and S 43570). Also occurring in Brunei (e.g., BRUN 3042 and BRUN 3156) and NE 
and E Kalimantan (e.g., Kostermans 9095 and Kostermans 9248). 


Ecology. Local but often abundant on high ridges on shallow organic soil, in upper 
dipterocarp forest, at 600-1350 m altitude, and occasionally in lowland mixed dipterocarp 
forest on leached clay soils. Occurring in G. Gading and Mulu NPs; elsewhere vulnerable. 


11. Vatica endertii Slooten 
(F.H. Endert, 1891-1953, Dutch forester in Indonesia) 


Bull. Jard. Bot. Buitenz. 3, 18 (1942) 248; Ashton op. cit. (1968) 32, op. cit. (1982) 366; Anderson op. 
cit. (1980) 131. Type: Endert 2775, Borneo, Kalimantan, W Kutei, Long Hoet (holotype BO; isotype 
L). 


Canopy tree, to 30 m tall, to 60 cm diameter; bole sinuous. Exposed young parts shortly 
pale brown caducous scabrid-puberulent, more or less persistent on inflorescence and 
sometimes on veins below; densely persistently so on ovary; parts otherwise glabrous. 
Twigs terete, c. 1 mm diameter apically, much-branched, at first striated. Stipules not seen. 
Leaves chartaceous, drying pale buff-brown; blade narrowly obovate, oblong or rarely 
lanceolate, 4.8-14 x 1.7—5.5 cm, base cuneate, margin not revolute, apex acuminate with 
slender acumen to 1 cm long; lateral veins 11-14 pairs, without intermediates, prominent 
below, unraised above as also the midrib; intercostal venation subscalariform; petiole 0.8—2 
cm long, not drying black. Inflorescences terminal or axillary, not fascicled; rachis singly 
branched, striated, to 3 cm long. Flowers typical. Fruits: pedicels to 8 mm long, slender; 
calyx lobes unequal, free, chartaceous, 2 longer lobes oblong-spatulate, obtuse, to 8 x 2 
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cm, not becoming reflexed, c. 3 mm wide at base, 3 shorter ones lanceolate, to 2 x 0.6 cm, 
acute, hardly recurved. Nuts subglobose, to 0.6 x 0.5 cm. 


Distribution. Endemic in Borneo. Known in Sarawak from Kapit and Miri district (e.g., S 
14383, S 19036 and S 19037). Also occurring in E Kalimantan (e.g., the type). 


Ecology. Scattered, local, in upper dipterocarp forest on acid volcanic rock (dacite) in 
Sarawak, occasionally also in lowland mixed dipterocarp forest in Kalimantan. Vulnerable 
owing to logging. 


12. Vatica glabrata P.S.Ashton 
(Latin, glabratus = smooth-skinned; the plant parts) 


FM 1, 9 (1982) 370; Coode et al. (eds.) op. cit. 84. Type: Tong S 36852, Borneo, Sarawak, Marudi 
district, Dulit Range (holotype K). 


Canopy tree, to 20 m tall, to 60 cm diameter. Buds and ovary densely persistently ochreous 
puberulent, young parts fugaceously so; parts otherwise glabrous, more or less shiny. 
Twigs terete, c. 2 mm diameter apically, smooth. Stipules elliptic, obtuse, to 12 x 8 mm, 
not at first caducous, leaving a falcate scar. Leaves coriaceous, more or less concave, 
shiny, drying yellowish brown; blade lanceolate, 6—15(—22) x (2—)2.5—7 cm, base obtuse, 
margin not revolute, apex acuminate with prominent, attenuate acumen to 1.5 cm long; 
midrib flat or raised above; lateral veins 9-11 pairs, with more or less short intermediates, 
ascending, slender, raised on both surfaces but more so below; intercostal venation 
reticulate, distinctly raised on both surfaces; petiole 1-4 cm long, slender, prominently 
geniculate glabrescent, drying black. Inflorescences |—several axillary or terminal; rachis 
to 7 cm long. Flowers typical. Fruits: calyx lobes unequal, free, chartaceous, not becoming 
reflexed. 





Distribution. Endemic in Borneo. In Sarawak known from Kapit and Marudi districts (e.g., 
S 34842, S 34865 and S 36383). Also occurring in Brunei (e.g., BRUN 2526 and BRUN 
2533). 


Ecology. Local but frequent, at the upper limits of upper dipterocarp forest, at 1200-1500 m 
altitude. One sterile and aberrant collection (S 27283) from the karst pinnacles on G. Subis, 
Niah, at altitude c. 600 m. Vulnerable. 


13. Vatica globosa P.S.Ashton 
(Latin, globosus = spherical; the nut) 


Gard. Bull. Sing. 22 (1967) 269, op. cit. (1968) 32, op. cit. (1982) 358; Anderson op. cit. (1980) 132. 
Type: Ashton S 18091, Borneo, Sarawak, Labang, Ulu Stirau (holotype K; isotype L). 


Subcanopy tree, to 20 m tall, 20 cm diameter. Exposed fleshy parts and ovary, including 
entire fruit but not leaf blade and venation, densely persistently rufous-brown sericeous. 
Twigs c. 2 mm diameter apically, terete. Stipules unknown. Leaves thinly coriaceous, 
usually somewhat concave between the lateral veins, drying greyish to pinkish brown; blade 
obovate, 7-18 x 3—-6.5 cm, base narrowly cuneate, apex caudate, acumen to 2 cm long; 
midrib prominent on both surfaces; lateral veins 12—16 pairs, with many intermediate veins, 
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slender but prominent below narrowly grooved above; intercostal venation reticulate; 
petiole 0.7—1.5 mm long, slender, to 2.5 mm diameter, with distinct adaxial furrow, rugulose 
and not black on drying. Inflorescences terminal or 1—several axillary, congested; rachis to 
3 cm long. Flowers: buds lanceolate, to 5 x 2 mm; calyx densely vinous pubescent outside, 
glabrous within; corolla sparsely so; otherwise typical. Fruits: calyx lobes equal, free, 
oblong, obtuse, to 0.4 x 0.3 cm, reflexed, not conceiling the nut. Nuts globose, to 2 cm 
diameter, 3-sutured. 


Distribution. Endemic in Borneo. In Sarawak recorded from Bintulu, Kapit, Kuching, 
Marudi, Miri, and Sri Aman districts (e.g., Haviland & Hose 3159, S 14485, S 23751, S 
42461, and S 64531). Also occurring in W Kalimantan (e.g., bb. 13931). 


Ecology. Locally frquent in mixed dipterocarp forest on yellow sandy clay soils, on low 
hills including the Arip rhyolite. Endangered by forest conversion. 


14. Vatica granulata Slooten 
(Latin, granulatus = appearing like tiny seeds; the nut surface) 


Bull. Jard. Bot. Buitenz. 3, 9 (1927) 112, Bull. Jard. Bot. Buitenz. 3, 17 (1941) 136; Masamune op. cit. 
498; Ashton op. cit. (1964) 70, op. cit. (1968) 32, op. cit. (1978) 21, op. cit. (1982) 354; Anderson op. 
cit. (1980) 132; PROSEA op. cit. 466; Coode et al. (eds.) op. cit. 84. Type: Hallier 3399, Borneo, W 
Kalimantan, G. Amai Ambit (holotype BO; isotype L). 


Canopy tree, to 30 m tall, to 70 cm diameter. Exposed fleshy parts including leaf venation 
below but not blade more or less densely shortly yellowish brown scabrid-pubescent; 
persistent except on venation. Twigs c. 3 mm diameter apically, stout, angular, papery 
flaky. Stipules hastate, subacute, to 6 x 4 mm, caducous or oblong-lanceolate and acute to 
30 x 20 mm, not at first caducous. Leaves coriaceous; blade narrowly obovate-oblong or 
elliptic-obovate, 10-20 x 2.7—7 cm, base narrowly obtuse, apex with tapering acumen to 0.6 
cm long; midrib furrowed above; lateral veins 12—14(-24) pairs, prominent below, slightly 
sunken above, well-spaced; intercostal venation indistinct below, petiole 1.2—2 cm long, to 3 
mm diameter, drying not black. Inflorescences variable. Fruits subsessile; calyx lobes free, 
subequal, chartaceous, deltoid, brittle, glabrous, reflexed, to 0.7 x 0.4 cm or elliptic, 
revolute, to 2 x 1.2 cm. Nuts ovoid, to 3.5 x 4 cm, acute or subacute, coarsely granulate, 3- 
furrowed. 


Vernacular name. Sarawak—yresak ranting bersisik (preferred name). 
Distribution. Endemic in Borneo. 
Ecology. In upper dipterocarp forest, on high ridges, at altitude between 500-1700 m. 


Notes. Two subspecies, viz. subsp. granulata and subsp. sabaensis, are recognised in Sabah 
and Sarawak. 


Key to subspecies 


Stipules hastate, subacute, to 6 x 4 mm, soon caducous. Inflorescence to 3 cm long, axillary. 
Fruit calyx lobes deltoid, not revolute, to 0.7 < 0.4 CML... ccc ccc cece eee eee ee eee eene ene en es 
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subsp. granulata 
Locally abundant in its suitable habitat. In Sabah recorded from Keningau and 
Tambunan districts (e.g., SAN 115452 and Wong WKM 2646) and in Sarawak from 
Bau, Belaga, Kapit, Kuching, Marudi, Serian, and Tatau districts (e.g., S 15217, S 
17658, S 22221, S 36347, and S 60381). Also occurring in Brunei (e.g., BRUN 2641 
and FMS 30578) and W Kalimantan (e.g., Argent et al. 93156 and the type). Occurring 
in Mulu NP; probably not vulnerable. 
Stipules oblong-lanceolate, acute, to 30 <x 20 mm, not at first caducous. Inflorescence to 15 
cm long, lax, terminal or axillary. Fruit calyx lobes elliptic, revolute, to 2 x 1.2 cm............. 
subsp. sabaensis P.S.Ashton 
(of Sabah) 
Gard. Bull. Sing. 31 (1978) 21, op. cit. (1982) 354; PROSEA op. cit. 466. Type: G.H.S. Wood & 
Kilang SAN 16613, Borneo, Sabah, Sipitang, Bt. Batanga north slope (holotype K; isotypes KEP, 
SAN). Synonym: V. scortechinii auct. non (King) Brandis: Meijer & Wood op. cit. 319. 
Known in Sabah from Kota Belud, Labuk Sugut, Lahad Datu, Ranau, and Sipitang 
districts (e.g., SAN 16708, SAN 17000 and SAN 130634) and in Sarawak from Limbang 
and Marudi districts (e.g., Nooteboom & Chai 2233, S 37286 and S 44403). Also 
occurring in Brunei (e.g., Prance 30578) and E Kalimantan (e.g., Kostermans 7465). In 
upper dipterocarp forest, at altitudes to 1700 m. Occurring in Kinabalu NP; probably 
not vulnerable. 


15. Vatica havilandii Brandis Fig. 34. 
(G.D. Haviland, 1857-1901, surgeon and naturalist in Sarawak) 


J. Linn. Soc. Bot. 31 (1895) 133; Merrill op. cit. (1921) 409; Slooten op. cit. (1927) 95; Masamune op. 
cit. 498; Symington, J. Malay. Br. Roy. As. Soc. 19 (1941) 155, Malay. For. Rec. 16 (1943) 220; 
Browne op. cit. 100; Ashton op. cit. (1964) 71, op. cit. (1968) 33, op. cit. (1982) 351; Anderson op. 
cit. (1980) 132; PROSEA op. cit. 467; Coode et al. (eds.) op. cit. 85. Type: Haviland 1848, Borneo, 
Sarawak, near Kuching (holotype K). 


Small to medium-sized tree, occasionally to 30 m tall, to 30 cm diameter. Exposed fleshy 
parts but for leaf blade and ovary densely persistently deep fulvous-brown flocculent 
tomentose; indumentum glabrescent on fruit calyx lobes, sparse and early caducous on leaf 
venation below. Twigs to 2.5 mm diameter apically, terete or slightly compressed, smooth 
or slightly flaky. Stipules linear, to 12 x 2.5 mm, caducous. Leaves thinly coriaceous, more 
or less bullate between lateral veins, drying reddish brown; blade narrowly obovate-oblong, 
8-17 x 2.5—5 cm, base cuneate, apex with slender acumen to 1 cm long; midrib terete, 
prominent below, flat or somewhat elevated above; Jateral veins 15-20 pairs, with 
prominent short intermediates, slender, arched towards margin, flat to slightly raised above, 
prominent below; petiole 1-1.2 cm long, to 2.5 mm diameter, hardly geniculate, not drying 
black. Inflorescences terminal or axillary; rachis terete, singly branched, to 8 cm long. 
Flowers: buds to 5 mm long; calyx densely rust-brown powdery tomentose; otherwise 
typical. Fruits pedicels to 5 mm long, hidden within calyx; calyx lobes subequal, free, 
chartaceous, ovate, acute, cordate, revolute, to 2.5 x 1.5 cm. Nuts globose, to 1.2 cm 
diameter, conceiled within calyx. 


Vernacular name. Sabah and Sarawak—resak degong (preferred name). 


Distribution. Peninsular Malaysia and Borneo. In Sabah recorded from Sandakan district 
(e.g., SAN 36684, SAN 37880 and SAN 79480) and in Sarawak from Kuching, Mukah and 
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Fig. 34. Vatica havilandii. A, flowering leafy twig; B, tufted hair; C, open flower; D, adaxial 
view of outer sepal; E, adaxial view of inner sepal; F, abaxial view of petal; G, adaxial view of 
petal; H, adaxial view of stamens; I, abaxial view of stamens; J, gynoecium; K, fruit; L, fruit 
with exposed nut; M, basal view of fruit: N, hairs on nut. (A-J from SAN 36684, K—N from S 
23244.) 
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Fig. 35. Vatica mangachapoi subsp. mangachapoi. A, fruiting leafy twig; B, detail of 
indumentum of midrib on the lower leaf surface; C, flower bud; D, longitudinal section of 
open flower; E, abaxial view of outer sepal; F, abaxial view of inner sepal; G, abaxial side of 
petal; H, adaxial side of petal; I, adaxial view of stamens; J, abaxial view of stamens; K, 
gynoecium; L, fruit with exposed nut. (A—B and L from FMS 4/100, C-K from SAN 15459.) 
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Simunjan districts (e.g., S 23227, S 23244 and S 42993). Also occurring in Brunei (e.g., 
BRUN 676 and FMS 30517) and Kalimantan. 


Ecology. Rare and local, in mixed dipterocarp forest on sandy clay soil, apparently usually 
near water, sometimes, close to limestone. Likely critically endangered with extinction. 


16. Vatica maingayi Dyer 
(C. Maingay, 1836-1869, Superintendent of Malacca jail and naturalist) 


Fl. Brit. Ind. 1 (1874) 302; Brandis op. cit. 131; Slooten op. cit. (1927) 85, p.p.; Symington op. cit. 
(1941) 151, op. cit. (1943) 223; Meijer & Wood op. cit. 309; Burgess op. cit. 227; Ashton op. cit. 
(1968) 33, op. cit. (1982) 369; Anderson op. cit. (1980) 132; PROSEA op. cit. 466. Type: Maingay 
209, Peninsular Malaysia, Malacca (holotype K). Synonyms: Synaptea maingayi (Dyer) Ridl., FMP 1 
(1922) 240, p.p.; Vatica macroptera Slooten ex Thorenaar, Med. Proefst. Boschw. 16 (1926) 120, 
Slooten op. cit. (1927) 83, nomen in syn. sub V. lowii; V. aperta Slooten op. cit. (1942) 250. 


Medium-sized to large canopy tree, to 45 m tall, to 70 cm diameter. Bark eventually flaky. 
Exposed young fleshy parts, leaf blade excepted, and ovary shortly rufous flocculent- 
tomentose; persistent on ovary and leaf bud; patchily caducous elsewhere. Twigs terete, c. 2 
mm diameter apically, smooth; leaf buds prominent. Stipules lorate, to 10 x 3 mm, leaving 
prominent horizontal scars. Leaves thinly coriaceous, drying reddish brown; blade elliptic, 
5.5-12.5 x 1.2-5 cm, base cuneate, margin not revolute, apex acuminate, with tapering 
acumen to I cm long; midrib prominent on both surfaces; lateral veins 9-11 pairs, with few 
short intermediates, slender but sharply prominent below, arched; intercostal venation 
slender, reticulate; petiole 1-2.5 cm long, slender, ribbed, prominently geniculate, drying 
black or not. Inflorescences axillary; rachis ribbed, irregularly singly branched, to 4 cm 
long. Flowers: buds spindle-shaped, to 10 mm long; calyx rufous flocculent tomentose; 
corolla bright red; otherwise typical. Fruits: pedicels to 3 mm long; calyx lobes unequal, 
free, chartaceous, 2 longer lobes lorate to narrowly ovate, obtuse, somewhat revolute at 
base, not becoming reflexed, to 8 x 2.5 cm, to c. 7mm wide at base, 3 shorter ones narrowly 
ovate, acute, to 2.5 x 1 cm, to 3 mm wide at base. Nuts globose, to 0.7 cm diameter, shortly 
mucronate. 


Vernacular names. Sabah—resak daun merah (preferred name). Sarawak—resak lidi 
(preferred name). 


Distribution. Peninsular Malaysia, Sumatra (Palembang) and Borneo. In Sabah recorded 
from Sipitang and Tambunan districts (e.g., SAN 15105 and SAN 17036) and in Sarawak 
from Bau, Belaga and Kuching districts (e.g., S 9425, S 15785 and S 24826). 


Ecology. In lowland mixed dipterocarp forest on yellow sandy clay soils. Rare and 
endangered. 


17. Vatica mangachapoi Blanco Pig. 35. 


(a Philippine vernacular name) 


FI. Filip. ed. 1 (1837) 401; Slooten op. cit. (1927) 94; Merrill, PEB (1929) 205; Masamune op. cit. 
499; Browne op. cit. 101; Anderson, Gard. Bull. Sing. 20 (1963) 159, op. cit. (1980) 132; Ashton op. 
cit. (1963) 253, op. cit. (1964) 71, op. cit. (1968) 33, op. cit. (1978) 22, op. cit. (1982) 364; Meijer & 
Wood op. cit. 310; Burgess op. cit. 227; PROSEA op. cit. 468; Coode et al. (eds.) op. cit. 85. Neotype 
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(designated here): Merrill Sp. Blancoan. 866 (= US 904562), the Philippines, Luzon, Bataan Province 
(K, US). Synonyms: Mocanera mangachapoi Blanco op. cit. (1837) 450; Vatica apteranthera Blanco, 
Fl. Filip. ed. 2 (1845) 156; Dipterocarpus mangachapoi (Blanco) Blanco op. cit. (1845) 313; Shorea 
mangachapoi (Blanco) Blume op. cit. 34; Anisoptera mangachapoi (Blanco) A.DC., Prodr. 16, 2 
(1868) 616; V. bureavi F.Heim op. cit. (1891) 955; Sunaptea bureavi (F.Heim) F.Heim op. cit. (1892) 
114; V. reticulata auct. non (Thwaites) A.DC.: King, J. As. Soc. Beng. 62, 2 (1893) 166; Cotylelobium 
philippinense F.Heim ex Brandis op. cit. 134; V. obtusifolia Elmer, Leafl. Philip. Bot. 4 (1912) 1471; 
Synaptea reticulata Ridl., op. cit. (1922) 243; V. patula Symington op. cit. (1941) 148. 


Canopy tree, to 30 m tall, to 70 cm diameter; bole frequently crooked. Exposed fleshy parts, 
leaf excepted, shortly densely cream-yellow puberulent; caducous except on inflorescence. 
Twigs to 1.5 mm diameter apically, terete. Stipules narrowly oblong, to 5 x 2 mm, 
subacute. Leaves thinly to thickly coriaceous, somewhat shiny, drying yellowish brown or 
pale greyish green; blade elliptic, 6-11 x 2.7-5 cm, base cuneate, margin not revolute, 
apex obtuse or subacute, or acute with tapering acumen to 0.7 cm long; midrib terete below, 
raised above; lateral veins 7-9 pairs, without intermediates, slightly raised on both 
surfaces, slightly arched; intercostal venation densely reticulate; petiole 0.5—1 cm long, 
drying black or not. Inflorescences terminal or axillary; rachis terete, singly or doubly 
branched, to 14 cm long. Flowers: buds to 12 mm long; calyx shortly densely cream-buff 
pubescent; otherwise typical. Fruits: pedicels to 4 mm long, slender; calyx lobes unequal, 
free, chartaceous, 2 longer lobes spatulate, obtuse, to 5.5 x 1.5 cm, to 3 mm wide at base, 
not becoming reflexed, 3 shorter ones lanceolate, acute, to 1 x 0.4 cm. Nuts subglobose, to 
0.4 x 0.6 cm, shortly mucronate. 


Vernacular names. Sabah—resak bajau (preferred name). Sarawak—resak julong 
(Malay), resak paya (preferred name). 


Distribution. Peninsular Thailand, Peninsular Malaysia, Borneo, and the Philippines. 


Notes. Two subspecies, viz. subsp. mangachapoi and subsp. obtusifolia, are recognised in 
Sabah and Sarawak. 


Key to subspecies 


Leaves thinly coriaceous, apex with tapering acumen to 0.7 cm long. Inflorescence to 14 cm 
long. In forest on non-ultrabasic SOIIS........ 0... cece cece cece ne eee ee ences eee ene ea eeeeeneeaeneneneees 
subsp. mangachapoi 
In Sabah known from Beaufort, Kinabatangan, Lahad Datu, Sandakan, Semporna, and 
Tawau districts (e.g., SAN 15463, SAN 15504, SAN 29380, SAN 38937, and SAN 
90785) and in Sarawak from Kuching, Marudi, Mukah, Sibu, Simunjan, and Sri Aman 
districts (e.g., S 3159, S 9429, S 12878, and S 77024). Also occurring in Brunei (e.g., 
KEP 80149, S 5813 and Wong WKM 975). Locally common, near the coast on dry 
ridges in kerangas forest on deep podsols on raised beaches and, particularly in 
Sarawak, in mixed peat swamp forest. Occurring in Bako NP; elsewhere vulnerable. 
Leaves thickly coriaceous, apex obtuse or subacute. Inflorescence to 6 cm long. In forest on 
WItADASTC: SONS wiiecce's isis ics ates wis uica ios o Se yilnsed ite ents Gig nig re Sete Weta oe gine gtd Sele eu wipe envi gt 
subsp. obtusifolia (Elmer) P.S.Ashton 
Gard. Bull. Sing. 31 (1978) 23, op. cit. (1982) 365. Basionym: Vatica obtusifolia Elmer op. cit. 
(1912) 1471. Lectotype (Ashton, 1978): Elmer 12963, the Philippines, Palawan, Puerto Princesa, 
Mt. Pulgar (hololectotype K; isolectotype NY). 
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Palawan and E Sabah, Bt. Masasan, Lahad Datu district (e.g., SAN 25435). On rocky 
hills, not far from the coast. Rare and endangered. 


18. Vatica maritima Slooten 
(Latin, maritimus = relating to the sea; the habitat) 


Bull. Jard. Bot. Buitenz. 3, 17 (1942) 245; Ashton op. cit. (1964) 72, op. cit. (1968) 33, op. cit. (1982) 
359; Meijer & Wood op. cit. 310; Burgess op. cit. 227; Anderson op. cit. (1980) 133; Coode ef al. 
(eds.) op. cit. 85. Type: Orolfo SAN 1828, Borneo, Sabah, Kudat, Lokapas (holotype BO). 


Medium-sized canopy tree, to 25 m tall, to 35 cm diameter. Exposed fleshy parts, leaf blade 
excepted, and ovary densely more or less persistently cream puberulent. Twigs ribbed or 
somewhat compressed, to 8 mm diameter apically. Stipules not seen. Leaves coriaceaous, 
drying dull yellowish brown; blade broadly or narrowly ovate, 8-16 x 3-8 cm, base broadly 
cuneate to subcordate, apex with broad acumen to | cm long; /ateral veins 7-10 pairs, with 
short slender intermediates, raised on both surfaces though more so below as also midrib 
and intercostal venation; petiole 2—2.7 cm long, to 3 mm diameter, slender, hardly 
geniculate, not drying black. Inflorescences axillary or rarely terminal; rachis singly 
branched, lax, angled, to 11 cm long. Flowers: buds to 14 mm long; calyx densely pale 
brown tomentose; otherwise typical. Fruits: pedicels to 4 mm long; calyx lobes unequal, 
chartaceous, united into a to 5 mm diameter shallow cup at base, 2 longer lobes lorate- 
spatulate, obtuse, to 11 x 1.8 cm, tapering to 4 mm wide at base, 3 shorter ones lanceolate, 
acute, to 1.8 x 0.6 cm. Nuts globose, to 0.6 cm diameter. 


Vernacular name. Sabah and Sarawak—resak laut (preferred name). 


Distribution. Borneo and the Philippines (Palawan Is.). In Sabah known from Kudat, Kota 
Kinabalu, Lahad Datu, and Sandakan districts (e.g., SAN 5495, SAN 28441, SAN 35663, 
SAN 36136, and SAN A 3183). Also occurring in Brunei (e.g., FMS 37066). 


Ecology. Rare, in forest on rocky or yellow sandy soils on headlands near the sea. Critically 
endangered. 


19. Vatica micrantha Slooten 
(Greek, micros = small, anthos = flower; the supposedly small flowers) 


Bull. Jard. Bot. Buitenz. 3, 17 (1942) 246; Ashton op. cit. (1964) 73, op. cit. (1968) 33, op. cit. (1982) 
366; Meijer & Wood op. cit. 312; Burgess op. cit. 227; Anderson op. cit. (1980) 132; PROSEA op. cit. 
469; Coode et al. (eds.) op. cit. 85. Type: bb. 29706, Borneo, C Kalimantan, Pepas, Muara Teweh 
(holotype BO; isotype L). 


Canopy tree, to 35 m tall, to 60 cm diameter. Exposed fleshy parts, including venation below 
but not blade, and ovary more or less densely persistently pale brown scabrid-pubescent; 
glabrescent on fruit calyx. Twigs c. 2 mm diameter apically, terete, smooth or slightly 
striated. Stipules hastate, acute, to 7 x 3 mm. Leaves thinly coriaceous, drying greyish 
green; blade often bullate between lateral veins, elliptic-oblong to lanceolate, 4.5—16 x 1.5— 
6 cm, base obtuse, margin not revolute, apex acuminate with slender acumen to 1.5 cm 
long; lateral veins 8-11 pairs, with short slender intermediates, slender, arching and 
anastomosing to form intramarginal vein, prominent below, flat above as also the 
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intercostal venation and midrib; petiole 0.5—1 cm long, to 3 mm diameter, not drying black. 
Inflorescences terminal or axillary, not fascicled; rachis singly branched, terete, to 7.5 cm 
long. Flowers: buds to 13 mm long; calyx shortly pubescent; corolla cream, suffused with 
violet towards the base outside; otherwise typical. Fruits: pedicels to 2.5 mm long; calyx 
lobes unequal, free, chartaceous, 2 longer lobes oblong-spatulate, subacute, to 5.8 x 1.5 
cm, tapering to 3 mm wide, revolute base, 3 shorter ones ovate, caudate-acuminate, to 2.5 x 
0.6 cm, similar at base. Nuts ellipsoid, obtuse, to 1.4 x 0.8 cm; style remnant often absent. 


Vernacular names. Sabah—resak bulu (preferred name). Sarawak—resak hijau (Malay). 


Distribution. Endemic in Borneo; widespread. In Sabah recorded from Beaufort, Keningau, 
Kota Kinabalu, Kudat, Labuk Sugut, Lahad Datu, Sandakan, Semporna, Sipitang, Tawau, 
and Tenom districts (e.g., SAN 15486, SAN 20652, SAN 30889, SAN 90854, and SAN 
131865) and in Sarawak from Bau, Belaga, Bintulu, Kapit, Kuching, Lawas, Limbang, 
Lundu, Marudi, Miri, Sri Aman, and Tatau districts (e.g., S 1754, S 15134, S 25016, S 
32204, and S 60127). Also occurring in Brunei (e.g., BRUN 613 and Dransfield JD 6897) 
and Kalimantan (e.g., bb. 29706 and Jarvie & Ruskandi 5894). 


Ecology. The commonest Vatica in Sabah and Sarawak. Common in mixed dipterocarp 
forest, on a wide range of sandy and clay soils including on basic volcanics and on the base 
of limestone hills. Common in Lambir NP; not vulnerable. 


20. Vatica nitens King Plate SE. 


(Latin, nitens = shining; the leaf surface) 


J. As. Soc. Beng. 2 (1893) 104; Slooten op. cit. (1927) 78; Ashton op. cit. (1964) 223, op. cit. (1968) 
34, op. cit. (1982) 367; Anderson op. cit. (1980) 132; PROSEA op. cit. 469; Coode et al. (eds.) op. cit. 
85. Type: Curtis 1404, Peninsular Malaysia, Penang, Government Hill (holotype CAL). Synonym: 
Synaptea nitens (King) Ridl., op. cit. (1922) 241. 


Large canopy tree, to 40 m tall, to 70 cm diameter. Exposed young fleshy parts densely 
powdery rufous pubescent, persisting only on leaf bud, stipule, inflorescence and ovary. 
Stipules narrowly oblong, subacute, to 20 <x 3.5 mm, caducous. Twigs terete. Leaves 
coriaceous, glistening, drying rich pinkish brown; blade narrowly oblong, 35-55 = 10-17 
cm, base obtuse or cuneate, margin not revolute, apex acuminate with tapering acumen to 1 
cm long; lateral veins 12-22 pairs with many short intermediates, arched, raised below, flat 
or slightly elevated above as also the midrib and intercostal venation; petiole 1-2 cm long, 
to 2.5 mm diameter, not drying black, geniculate. Inflorescences terminal or occasionally 
axillary; rachis singly, rarely doubly, branched, to 11 cm long. Flowers: buds spindle- 
shaped, to 7 x 3 mm; calyx densely pubescent on both surfaces; otherwise typical. Fruits: 
pedicels to 5 mm long, fruit base impressed; calyx lobes unequal, free, pubescent at first, 2 
longer lobes oblong, obtuse, slightly recurved, to 13 x 2 cm, tapering to 7 mm wide at base, 
3 shorter ones hastate, acute, to 3.8 x 0.9 cm, to 7 mm wide at base. Nuts globose, to 3 cm 
diameter. 
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Vernacular name. Sarawak—vesak daun panjang (Malay). 


Distribution. Sumatra (Riau), Peninsular Malaysia and Borneo. In Sabah known from 
Beaufort, Kota Kinabalu and Sipitang districts (e.g., SAN 16831, SAN 23859, SAN 36767, 
and SAN A 4512) and in Sarawak from Bau, Bintulu, Kapit, Kuching, Lundu, Miri, and 
Tatau districts (e.g., S 10032, S 20281, S 25026, S 29201, and S 37855). Also occurring in 
Brunei (e.g., BRUN 3276 and FMS 30528) and E and W Kalimantan (e.g., Arifin Berau 570 
and bb. 35295). 


Ecology. Locally frequent in mixed dipterocarp forest on well-drained sandy and sandy clay 
soils, on low ridges, at altitudes to 600 m. Common in Lambir NP and recorded from G. 
Gading NP; elsewhere vulnerable. 


21. Vatica oblongifolia Hook.f 
(Latin, oblongus = rather long, folius = leaf; the leaf shape) 


Trans. Linn. Soc. 23 (1862) 160; Merrill op. cit. (1921) 409; Slooten op. cit. (1927) 109, op. cit. 
(1941) 135; Masamune op. cit. 199; Browne op. cit. 101; Ashton op. cit. (1964) 75, op. cit. (1967) 
264, op. cit. (1968) 34, op. cit. (1982) 355; Meijer & Wood op. cit. 314; Burgess op. cit. 227; 
Anderson op. cit. (1980) 132; PROSEA op. cit. 469; Kessler & Sidiyasa, TBSA-EK (1994) 113; 
Coode et al. (eds.) op. cit. 86. Type: Lowe s.n., Borneo, Sabah (holotype K). 


Canopy tree, to 35 m tall, to 50 cm diameter. Exposed fleshy parts including young fruit 
densely evenly persistently vinous-sericeous. Twigs at first compressed, c. 2-4 x 1-2 mm 
apically, smooth. Stipules oblong, obtuse, to 4.5 < 1.2 cm, fugaceous. Leaves thinly to 
thickly coriaceous, bluish green with purplish venation below when fresh, drying dull 
greyish brown; blade flate to somewhat concave, narrowly to broadly elliptic, or narrowly to 
broadly oblong, or narrowly obovate to obovate-oblong, 6.5-31 x 2.5-10.5 cm, base 
cuneate, obtuse, to more or less cordate, apex acute, acuminate, to subcaudate, acumen 1— 
1.5 cm long; midrib prominent and terete below, sunken above; lateral veins 10-27 pairs, 
with short more or less prominent intermediates, prominent below, arched within margin; 
petiole 1.4-5 cm long, stout, geniculate, drying not black. Inflorescences compressed, 
singly or doubly branched, terminal or in axillary cluster to 3, to 8 cm long. Flowers: buds 
to 15 mm long; petals cream, purplish towards the base; otherwise typical. Fruits: pedicels 
to 8 mm long; calyx lobes equal, free, thickly coriaceous, deltoid, oblong or obovate, acute, 
obtuse or retuse, becoming reflexed, subrotate or revolute, to 0.3-1.5 x 0.2-1.2 cm. Nuts 
globose, to 2 cm diameter, smooth, faintly 3-furrowed. 


Vernacular names. Sabah—resak daun panjang (preferred name). Sarawak—resak 
membangan (preferred name). 


Distribution. Endemic in Borneo. 


Ecology. In mixed dipterocarp forest on well-drained sandy, sandy clay and shallow clay 
soils, at altitudes to 1000 m. 


Notes. In Sabah and Sarawak, five subspecies are recognised, with distinct albeit 
overlapping ecological ranges. 
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Key to subspecies 


1. 


Petiole at most 1.4 cm long; leaf broadly elliptic............... ccc cece cence eee e eee ee eenenes 
subsp. elliptifolia P.S.Ashton 
(Latin, ellipticus = broadest at the middle with curved sides, folius = leaf; the leaf 
shape) 
Gard. Bull. Sing. 22 (1967) 265, op. cit. (1968) 34, op. cit. (1982) 356; Coode et al. (eds.) 
op. cit. 86. Type: Ashton BRUN 925, Borneo, Brunei, Bt. Kukub, Andulau hills (holotype K; 
isotypes KEP, L). 
Twigs c. 3 x 2 mm apically. Leaf blade broadly elliptic, 12-20 x 3.5—7 cm, base 
broadly cuneate, apex acute with slender acumen to | cm long; petiole to 1.4 cm 
long. Fruits: calyx lobes oblong, to 0.8 x 0.4 cm, obtuse, revolute. 
In Sarawak recorded from Miri district (e.g., S 24432). Also occurring in Brunei 
(e.g., the type). Rare, in mixed dipterocarp forest on deep sandy soils on coastal 
hills, and on the Arip rhyolite, at altitude below 300 m. Critically endangered. 


Petiole at least 1.5 cm long; leaf various, not generally broadly elliptic.................... 2, 
Fruit calyx lobes at least 1.3 x 0.8 cm; leaf lateral veins 16-27 pairs........... ccs ee eeeee 3 
Fruit calyx lobes at most 0.4 x 0.3 cm; leaf lateral veins 11-18 pairs......0..........0..ee 4 


Leaf blade broadly oblong, base obtuse to more or less cordate...............:seeeeeeeeeeeee 
subsp. crassilobata P.S.Ashton 
(Latin, crassus = thick, lobatus = lobed; the fruit calyx lobes) 
Gard. Bull. Sing. 22 (1967) 265, op. cit. (1968) 34, op. cit. (1982) 356; Coode et al. (eds.) 
op. cit. 86. Type: Ashton BRUN 614, Borneo, Brunei, Andulau FR (holotype K; isotypes 
KEP, L). 
Twigs c. 4 x 2 mm apically, stout. Leaf blade thickly coriaceous, often somewhat 
concave, broadly oblong, 11.5-21 x 4.5-10.5 cm, base obtuse more or less 
cordate, apex acute with short, broad acumen; Jateral veins stoutly prominent 
below, 16-23 pairs; petiole 1.8—2.8 cm long, stout. Fruit calyx lobes obovate, to 
1.5 x 1.2 cm, obtuse to retuse, subrotate. 
Known in Sarawak from Bintulu, Kapit, Miri, and Simunjan districts (e.g., S 
23225, S 27127, S 39618, S 59590, and S 63662). Also occurring in Brunei (e.g., 
BRUN 615 and BRUN 5157) and W Kalimantan. Locally common in mixed 
dipterocarp forest, on deep yellow sands on hills behind the swamps or on the 
coast, at altitudes below 400 m. Common in Lambir NP and locally so in Mulu NP; 
elsewhere endangered by forest conversion. 

Leaf blade narrowly obovate, base more or less cuneate...............0ccececceeeeeeee eee eneees 
subsp. multinervosa P.S.Ashton 
(Latin, multus = many, nervosus = nerved; the many-veined leaf) 
Gard. Bull, Sing. 22 (1967) 265, op. cit. (1968) 34, op. cit. (1982) 356; Coode et al. (eds.) 
op. cit. 86. Type: Meijer SAN 19713, Borneo, Sabah, Sandakan, Sepilok FR (holotype K; 
isotypes KEP, L). 
Twigs c. 4 x 2 cm apically, stout. Leaf blade narrowly obovate, 14-31 x 4-8.5 cm, 
base narrowly obtuse or cuneate, apex, acuminate with slender acumen to 1.5 cm 
long; lateral veins 18-27 pairs, with prominent short intermediates, very 
prominent below; intercostal venation distinctly elevated below; petiole 1.5—2.5 cm 
long. Fruit calyx lobes oblong, to 1.3 x 0.8 cm, obtuse, reflexed. 
Recorded in E Sabah from Lahad Datu, Sandakan and Tawau districts (e.g., SAN 
22509, SAN 30052, SAN 34083, SAN 88089, and SAN 93092) and in Sarawak from 
Belaga, Bintulu, Kapit, Limbang, Lundu, and Tatau districts (e.g., S 12623, S 
22240, S 41769, S 43465, and S 66/18). Also occurring in Brunei (e.g., BRUN 
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5786) and NE Kalimantan (e.g., bb. 18/63 and Kostermans 8603). Locally 
common in mixed dipterocarp forest on deep fertile clay-rich soils, especially on 
basic igneous rocks, at altitude to 800 m; also on shale, and on rhyolite. Occurring 
in Lambir and Mulu NPs; not vulnerable. 


4. Leaf blade narrowly elliptic, base cuneate; petiole 1.5—2.5 cm long.................. essen ee 
subsp. selakoensis P.S.Ashton 
(of Selako, W Sarawak) 
Gard. Bull. Sing. 22 (1967) 265, op. cit. (1968) 34, op. cit. (1982) 356; Coode et al. (eds.) 
op. cit. 86. Type: Ilias S 13340, Borneo, Sarawak, G. Gading FR (holotype K; isotypes KEP, 
L). 
Twigs c. 2 x 1 mm apically, slender. Leaf blade thinly coriaceous, narrowly 
elliptic, 6.5—22 x 2.5-6.5 cm, base cuneate, apex subcaudate, acumen to 1.5 cm 
long; lateral veins 11—18 pairs, with short indistinct intermediates, slender, hardly 
raised below; petiole 1.5—2.5 cm long. Fruit calyx lobes oblong, to 0.4 x 0.3 cm, 
obtuse. 
Confined to mountains in Lundu district, W Sarawak (e.g., S 13171 and S 18466). 
Common in upper dipterocarp forest on shallowly humic soils, at 600-1000 m 
altitude on granodiorite, mostly along ridges. Common in G. Gading NP, 
vulnerable to clearing on the summits. 

Leaf blade obovate to oblong, base obtuse; petiole 2.5—5 cm long..................e cece eee 

subsp. oblongifolius 
Twigs c. 4 x 2 mm apically, compressed, smooth. Leaf blade coriaceous, obovate 
to oblong, 10-31 =x 4.5-10 cm, base obtuse, apex abruptly acute to broadly 
acuminate; lateral veins 10-18 pairs, with short more or less prominent 
intermediates; petiole 2.5—5 cm long, stout, geniculate. Fruit calyx lobes deltoid, to 
0.3 x 0.2 cm. 
Widespread throughout Borneo; in Sabah known from Beaufort, Kinabatangan, 
Kota Kinabalu, Kudat, Labuk Sugut, Ranau, Sandakan, and Sipitang districts (e.g., 
SAN 16424, SAN 16845, SAN 20702, SAN 77868, and SAN 97513) and in Sarawak 
from Belaga, Bintulu, Kapit, Kuching, Lawas, Lundu, Marudi, Miri, and Tatau 
districts (e.g., S 13305, S 21550, S 32056, S 45513, and S 66998). Also occurring in 
Brunei (e.g., BRUN 2623 and Wong WKM 84) and Kalimantan (e.g., Kostermans 
7299 and Kostermans 10624). Frequent and locally common in mixed dipterocarp 
forest on sandy, sandy clay and shallow clay soils, at altitudes to 1000 m. Well 
represented in the parks system; not vulnerable. 


22. Vatica odorata (Griff.) Symington Plate SF. 


(Latin, odoratus = scented; the flowers) 


J. Malay. Br. Roy. As. Soc. 19 (1941) 156, op. cit. (1943) 224; Ashton op. cit. (1964) 75, op. cit. 
(1967) 263, op. cit. (1978) 23, op. cit. (1982) 360; PROSEA op. cit. 470; Kessler & Sidiyasa op. cit. 
113. Basionym: Sunaptea odorata Griff., op. cit. 516. Type: Griffith s.n., Myanmar, Mergui, 
Tennaserim (holotype CAL). Synonyms: Hopea grandiflora Wall. ex A.DC., op. cit. 634; Synaptea 
grandiflora (Wall. ex A.DC.) Kurz op. cit. (1870) 65; Anisoptera odorata (Griff.) Kurz, Flora 30 
(1872) 191; Vatica grandiflora (Wall. ex A.DC) Dyer op. cit. (1874) 301; V. faginea Dyer op. cit. 
(1874) 301; V. astrotricha Hance, J. Bot. 14 (1876) 241; Sunaptea astrotricha (Hance) Pierre, For. FI. 
Coch. (1891) ¢. 240; Sunaptea dyeri Pierre, I.c. (1891) ¢. 241; Sunaptea faginea (Dyer) Pierre op. cit. 
(1891) 242; V. curtisii King op. cit. 105. 
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Canopy tree, to 40 m tall, to 60 cm diameter. Exposed fleshy parts, leaf blade and venation 
excepted, more or less densely pale yellowish to rust-brown pubescent; indumentum 
caducous on fruit calyx, more or less persistent elsewhere. Twigs c. 1.5 mm diameter 
apically, terete, rugose, frequently finely flaky. Stipules oblong, obtuse, c. 8 x 2 mm, 
caducous. Leaves thinly coriaceous, drying pale yellowish brown or greyish brown; blade 
narrowly elliptic to ovate, 8-16 x 2.7—5.5 cm, base obtuse or cuneate, apex acuminate, 
acumen to 0.8 cm long; lateral veins 11-15 pairs, raised below, flat above as also the 
midrib, not forming intramarginal vein; intercostal venation not prominent below; petiole 
0.8—2 cm long, /ess than 3 mm diameter, geniculate or not, not drying black. Inflorescences 
terminal or axillary; rachis singly branched, to 7 cm long. Flowers: buds to 8 mm long; 
calyx densely shortly pale greyish brown tomentose; otherwise typical. Fruits: pedicels c. 3 
mm long, slender; calyx lobes unequal, chartaceous, united at base in a to 8 mm diameter, 3 
mm deep shallow cup, 2 longer lobes spatulate, obtuse, to 5.5 x 1.5 cm, tapering to 2.5 mm 
broad at base, not becoming reflexed, 3 shorter ones hastate, acute, to 1.4 x 0.4 cm. Nuts 
globose, to 0.7 cm diameter, with 2 mm filiform style remnant, basal half adnate to the 
calyx cup. 


Vernacular names. Sabah—vresak biabas (preferred name). Sarawak—resak ranting kesat 
(Malay). 


Distribution. S China, Myanmar (Tennasserim), Thailand, Indo-China, Peninsular 
Malaysia, Borneo and the Philippines. 


Ecology. In aseasonal mixed dipterocarp forest and in seasonal mixed dipterocarp forest, at 
altitudes to 1900 m. 


Notes. Two subspecies, viz. subsp. mindanensis and subsp. odorata, are recognised in Sabah 
and Sarawak. 


Key to subspecies 


Leaf blade drying pale yellowish brown; petiole not geniculate, 0.8—-1.2 cm long. In 
aseasonal and seasonal mixed dipterocarp forest at altitudes to 700 m................cceeeeeeee ee 
subsp. odorata 
In Borneo, known from Sipitang and Tawau districts in Sabah (e.g., SAN 16714, SAN 
17159 and SAN 40586) and E Kalimantan (e.g., Ambri & Arifin 1016). In mixed 
dipterocarp forest at altitudes to 700 m. In Sabah rare and endangered. 
Leaf blade drying greyish brown; petiole geniculate, 1.5—2 cm long. In aseasonal mixed 
dipterocarp and upper dipterocarp forest at altitudes to 1900 m............... cee eeeeeee eens teenies 
subsp. mindanensis (Foxw.) P.S.Ashton 
(of Mindanao, the Philippines) 
Gard. Bull. Sing. 22 (1967) 263, op. cit. (1978) 24, op. cit. (1982) 361; PROSEA op. cit. 470; 
Coode et al. (eds.) op. cit. 86. Basionym: Vatica mindanensis Foxw. in Elmer Leafl. Philip. Bot. 
6 (1913) 1957, Slooten op. cit. (1927) 71, Meijer & Wood op. cit. 313, Burgess op. cit. 227. 
Lectotype (designated here): Elmer 13398, the Philippines, Mindanao, Mt. Urdaneta 
(hololectotype K). Synonyms: V. sorsogonensis Foxw., Philip. J. Sci. 13 (1918) Bot. 196; V. 
aerea Slooten op. cit. (1941) 133. 
In Borneo and the Philippines. In Sabah recorded from Lahad Datu, Ranau, Sipitang, 
Tambunan, and Tawau districts (e.g., SAN 16354, SAN 16667, SAN 17036, SAN 38436, 
and SAN 95838) and in Sarawak from Bau, Belaga, Kapit, Kuching, Lawas, Limbang, 
Lubok Antu, Lundu, Samarahan, Sri Aman, and Tatau districts (e.g., S 10061, S 19014, 
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S 24704, S 36676, and S 68183). Also occurring in Brunei (e.g., BRUN 2540 and BRUN 
5237) and W Kalimantan (e.g., Suzuki K 9658 and Suzuki K 9994). In mixed and upper 
dipterocarp forest, at altitudes to 1900 m, on clays soils overlying shale, dacite, 
granodiorite, and basalt. Probably not vulnerable. 


23. Vatica parvifolia P.S.Ashton 


(Latin, parvus = small, folius = leaf) 


Gard. Bull. Sing. 19 (1962) 316, op. cit. (1964) 76, op. cit. (1968) 35, op. cit. (1982) 365; Anderson 
op. cit. (1980) 133; Coode et al. (eds.) op. cit. 86. Type: Ariffin S 371, Borneo, Sarawak, Lundu 
district, Bt. Sebandar (holotype K; isotype KEP). 


Canopy tree, to 35 m tall, to 35 cm diameter. Exposed fleshy parts and ovary persistently 
densely rufous-brown powdery pubescent. Twigs terete, to 1 mm diameter apically, slender, 
much-branched. Stipules linear, to 5 x 1 mm, caducous. Leaves coriaceous, drying reddish 
brown; blade narrowly ovate to lanceolate, 2.8-6 x 1—2.3 cm, base obtuse, margin not 
revolute, apex caudate with acumen to 1 cm long; midrib slender, prominent below, flat 
above; lateral veins c. 8 pairs, hardly raised, indistinct, arched; petiole 0.6—0.9 cm long, not 
drying black. Inflorescences terminal or axillary; rachis terete, singly branched, to 2 cm 
long. Flowers: buds to 6 mm long; calyx greyish brown pubescent; otherwise typical. 
Fruits: pedicels to 3 mm long, slender; calyx lobes unequal, free, chartaceous, glabrescent 
except towards base, 2 longer lobes oblong, narrowly obtuse, to 6 x 0.7 cm, revolute above 
the abruptly narrowly constricted base, not becoming reflexed; 3 shorter ones broadly ovate, 
to 1 x 0.7 cm, acute, cordate, prominently revolute. Nuts broadly ovoid, to 0.5 x 0.35 cm, 
obtuse. 


Vernacular name. Sarawak—resak kerangas padi (preferred name). 


Distribution. Endemic in Borneo. In Sabah known from Sandakan district (e.g., SAN 
16370) and in Sarawak from Kuching, Limbang and Lundu districts (e.g., § 5318, S 6001, S 
6833, S 7537, and S 12508). Also occurring in Brunei (e.g., BRUN 2007 and FMS 34475). 


Ecology. Very local, in kerangas forest on shallow and giant podsols, at altitudes below 300 
m. Critically endangered. 


24. Vatica patentinervia P.S.Ashton 
(Latin, patens = diverging from the axis at a wide angle, nervia = nerve; the lateral veins of 
the leaf) 


Gard. Bull. Sing. 54 (2002) 214. Type: Ilias S 15148, Borneo, Sarawak, Bintulu district, Segan FR 
(holotype K; isotypes KEP, SAR). 


Medium-sized canopy tree, to 35 m tall, to 35 cm diameter. Young fleshy parts pale 
yellowish buff scabrid-puberulent; indumentum persistent on petiole, leaf venation below 
and midrib above. Twigs c. 2 mm diameter apically, terete, more or less ribbed. Stipules 
not seen. Leaves coriaceous, drying dull pale yellowish brown; blade elliptic to obovate, 
12-18 x 4.5-7 cm, base obtuse, margin not revolute, apex obtuse to shortly acuminate; 
venation including midrib somewhat elevated above, more or less prominently so below; 
lateral veins 7-8 pairs, distinctly raised below; petiole to 2.5 cm long, to 3 mm diameter, 
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drying pale buff brown, rugose. Inflorescences ramiflorous, in axillary clusters of 3, or 
terminal; rachis singly branched, to 3 cm long. Flowers unknown. Fruits: pedicels to 4 mm 
long, slender; calyx lobes unequal, free, chartaceous, 2 longer lobes lorate-oblong, obtuse, 
to 12 x 2.2 cm, constricted and somewhat revolute at base, 3 shorter ones hastate, to 4.5 x 
1.5 cm, acuminate, revolute. Nuts ellipsoid, to 1.2 x 0.8 cm, mucronate, glabrous. 


Distribution. Known only from the type locality in Sarawak, and Kuala Belalong, 
Temburong district in Brunei (e.g., S 5744). 


Ecology. Apparently locally frequent in Temburong; in both localities in mixed dipterocarp 
forest on clay soils, at altitudes below 400 m. Conservation status uncertain. 


25. Vatica pedicellata Brandis 
(Latin, pedicellatus = with a prominent stalk; the flowers) 


J. Linn. Soc. Bot. 31 (1895) 125; Merrill op. cit. (1921) 409; Slooten op. cit. (1927) 111; Masamune 
op. cit. 499; Browne op. cit. 101; Ashton op. cit. (1968) 35, op. cit. (1982) 356; Anderson op. cit. 
(1980) 133. Type: Haviland 1041/869, Borneo, Sarawak, Lundu district (holotype K; isotype KEP). 


Small tree, to 15 m tall, to 15 cm diameter. Exposed fleshy parts, leaf surface excepted, and 
ovary persistently densely vinous-sericeous. Twigs c. 2 mm diameter apically, terete or 
slightly compressed only, hardly branched, smooth. Stipules lorate, subacute, to 7 x 2 mm, 
caducous. Leaves coriaceous, bluish green with purplish venation below when fresh, drying 
mauve-brown; blade elliptic to lanceolate, 9-23 x 3.5—7.5 cm, base obtuse or rarely 
cuneate, margin narrowly revolute, apex with slender acumen to 2 cm long; midrib 
prominent below, elevated within a furrow above; /ateral veins 9-15 pairs, with many short 
slender intermediates, slender, hardly raised on either surface though more so below, arched 
and anastomosing to form a faint looped intramarginal vein; petiole 1-2.5 cm long, 2-3 mm 
diameter, not or hardly geniculate, terete but rugulose and not turning black on drying. 
Inflorescences axillary; rachis singly or doubly branched, compressed, ribbed, slender, to 8 
cm long. Flowers: buds spindle-shaped, to 6 x 2 mm; calyx vinous puberulent; corolla 
cream with a purplish suffusion outside; otherwise typical. Fruits vinous cinereous 
throughout; pedicels to 8 mm long, slender; calyx lobes free, subequal, oblong, to 0.6 x 0.4 
cm, obtuse, incrassate, revolute, reflexed. Nuts subglobose, to 1.8 x 2.2 cm, subacute, with 
obscure sutures. 


Distribution. Endemic in Borneo; known only from Kuching, Lundu and Simunjan districts 
in Sarawak (e.g., S 4672, S 7252, S 15233, S 39416, and S 68078). 


Ecology. Locally frequent in kerangas forest, usually on rocky slopes near the sea. Well 
represented in Bako NP; not vulnerable. 


26. Vatica perakensis King 
(of Perak, Peninsular Malaysia) 


J. As. Soc. Beng. 62, 2 (1893) 103, p.p. emend. Symington op. cit. (1941) 152, op. cit. (1943) 226; 
Slooten op. cit. (1927) 86, p.p.; Ashton op. cit. (1978) 24, op. cit. (1982) 367. Lectotype (Symington, 
1941): King’s Collectors 7549, Peninsular Malaysia, Perak, Larut (hololectotype CAL). Synonyms: 
Synaptea perakensis (King) Ridl., op. cit. (1922) 242, p.p.; Vatica songa Slooten op. cit. (1927) 93. 
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Small to medium-sized tree, to 30 m tall, to 30 cm diameter. Exposed fleshy parts, leaf 
blade excepted, and ovary persistently greyish pink to pale yellowish brown cinereous; leaf 
venation below and nut glabrescent. Twigs c. 1 mm diameter apically, slender, terete, 
much-branched. Stipules fugaceous, not seen. Leaves thinly coriaceous, drying pale 
greyish brown; blade lanceolate to oblanceolate, 6-14 x 1.8-3.8 cm, base cuneate, margin 
not revolute, apex subcaudate, acumen to 2 cm long; lateral veins 11—13 pairs, slender but 
prominent below, evident above, as also the midrib, ascending; intercostal venation densely 
subreticulate, evident on both surfaces; petiole slender, 1-2 cm long, not drying black. 
Inflorescence slender; rachis singly branched, to 5 cm long. Flowers typical. Fruits: 
pedicels to 6 mm long, slender; calyx lobes unequal, free, chartaceous, 2 longer lobes 
spatulate, obtuse, to 6 x 1.8 cm, tapering to c. 5 mm wide at the subrevolute base, 3 shorter 
ones lanceolate, acute, to 1.5 x 0.6 cm. Nuts ovoid, apiculate, to 1 cm diameter. 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo two tentative records 
from Lahad Datu and Tawau districts in SE Sabah (i.e., SAN 20119 and SAN 41580). 


Ecology. In ‘coastal hill dipterocarp forest’ of Symington (op. cit. (1943) 15, fig. 2) on dry 
ridges, especially near the coast. Conservation status unknown but likely endangered. 


27. Vatica rassak (Korth.) Blume 


(after the Malay common name—resak) 


Mus. Bot. Lugd.-Bat. 2 (1852) 31 (incl. var. suwbcordata Blume); Merrill op. cit. (1921) 409; Slooten 
op. cit. (1927) 73, 104, op. cit. (1942) 223; Masamune op. cit. 499; Ashton op. cit. (1978) 20, op. cit. 
(1982) 353; PROSEA op. cit. 471; Kessler & Sidiyasa op. cit. 114. Basionym: Retinodendron rassak 
Korth., op. cit. 56. Type: Korthals s.n. (= RHL Sheet No. 900171121), Borneo, Kalimantan, banks of 
Sg. Barito, Lower Dyak (holotype L). Synonyms: Vateria rassak (Korth.) Walp., Rep. 5 (1845) 126; 
Vatica papuana Dyer, J. Bot. 16 (1878) 100, Slooten op. cit. (1927) 73, op. cit. (1942) 233, Meijer & 
Wood op. cit. 314, Burgess op. cit. 227, Ashton op. cit. (1968) 35, Anderson op. cit. (1980) 132; 
Vatica moluccana Burck op. cit. 226; R. moluccanum (Burck) F.Heim op. cit. (1892) 104; Vatica 
schumanniana Gilg, Bot. Jahrb. 18 (1894) Beibl. 45; Vatica celebensis Brandis op. cit. 126; Vatica 
subcordata (Blume) Hallier f, Med. Rijksherb. 36 (1918) 4, Slooten op. cit. (1942) 237; Vatica 
celebica Slooten op. cit. (1942) 237. 


Large canopy tree, to 30 m tall, to 70 cm diameter. Exposed fleshy parts, leaf surface 
excepted, and ovary persistently evenly pale buff-puberulent; fruit glabrescent. Twigs c. 3 
mm diameter apically, stout, crooked, ribbed, becoming rugose, flaky; stipule scars 
prominent. Stipules lorate, subacute, to 14 <x 4 mm, subpersistent. Leaves thickly 
coriaceous, drying dull greyish brown; blade oblong to narrowly elliptic, 13-32 x 5—11 cm, 
base broadly cuneate to subcordate, apex with tapering acumen to 1.5 cm long; midrib 
prominent below, flat above; lateral veins 16-20 pairs, prominent below, slightly elevated 
above; petiole 2-2.5 cm long, at least 3 mm diameter, stout, not geniculate, not drying 
black. Inflorescences terminal or axillary; rachis ribbed, irregularly branched mostly from 
the base, appearing fascicled, to 14 cm long. Flowers: buds spindle-shaped, to 14 x 3 mm; 
calyx densely shortly pale buff pubescent; otherwise typical. Fruits: pedicels to 3 mm long, 
short, stout; calyx lobes free, subequal, deltoid, acute, incrassate, reflexed, recurved, to 1.2 
x 0.7 cm. Nuts oblong to ovoid, to 5 x 3.5 cm, very variable, obtuse to tapering-apiculate, 
frequently asymmetric, verrucose with thick corky pericarp, prominently 3-furrowed. 
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Distribution. Borneo, Sulawesi, Maluku, New Guinea, and Sudest Is. In Sabah recorded 
from Beaufort, Kinabatangan, Lahad Datu, Papar, Sandakan, Semporna, and Sipitang 
districts (e.g., SAN 25971, SAN 30718, SAN 57362, SAN 84454, and SAN 111491) and in 
Sarawak from Belaga and Sibu districts (e.g., S 9727 and S 39310). Also occurring in S 
Kalimantan (e.g., Kessler and Ambriansyah B1440 and Sidiyasa PBU 443). The furthest 
east known dipterocarp. 


Ecology. On and near banks of sluggish including brackish rivers in Sabah and Sarawak, on 
low hills in lowland mixed forest elsewhere. Vulnerable owing to its accessible habitat. 


28. Vatica rotata P.S.Ashton 
(Latin, rotatus = like a wheel; the spreading fruit calyx lobes) 


Gard. Bull. Sing. 22 (1967) 270, op. cit. (1968) 36, op. cit. (1982) 357; Anderson op. cit. (1980) 133. 
Type: Ashton S 19594, Borneo, Sarawak, Mukah, Ulu Kenyana (holotype K; isotypes KEP, L). 


Small tree, c. 10 cm diameter. Exposed fleshy parts, including midrib below and fruit but 
excluding leaf blade, persistently densely vinous-sericeous. Twigs c. 1 mm diameter 
apically, slender, much-branched, terete, smooth. Stipules not seen. Leaves coriaceous, 
bluish green with purplish midrib below when fresh, drying dull greyish brown; blade 
broadly elliptic-ovate, 5.5-10 x 3-5 cm, base obtuse, apex with slender acumen to 0.8 cm 
long; midrib slender but prominent below, evident towards base above, otherwise obscurely 
sunken; Jateral veins 9-11 pairs, without intermediates, slender, arched, hardly raised; 
intercostal venation densely reticulate, evident below; petiole 0.8—1.2 cm long, slender, not 
drying black. Inflorescences terminal or axillary; rachis slender, terete, singly branched, to 
1.5 cm long. Flowers typical. Fruits: pedicels to 9 mm long, slender; calyx lobes free, 
equal, suborbicular, incrassate, revolute, rotate, to 0.7 x 0.4 cm. Nuts subglobose, c. 0.4 
cm diameter (immature), obtuse, indistinctly 3-sutured. 


Distribution. Endemic in Borneo. Known in Sabah from Labuk Sugut district (e.g., SAN 
128886 and SAN 130743) and in Sarawak from Bintulu and Mukah districts (e.g., S 24533 
and type). Also occurring in W Kalimantan. 


Ecology. Rare, in mixed dipterocarp forest on deep yellow sands on low hills not far from 
the coast. Possibly extinct in Sarawak, otherwise critically endangered. 


29. Vatica rynchocarpa P.S.Ashton 
(Greek, rynchos = snout, carpos = fruit; the beaked nut) 


Gard. Bull. Sing. 22 (1967) 270, op. cit. (1964) 80 (‘19. Vatica sp.’), op. cit. (1968) 36, op. cit. (1982) 
365; Anderson op. cit. (1980) 133; Coode et al. (eds.) op. cit. 86. Type: Egon SA 514, Borneo, 
Sarawak, Rajang, Nanga Temulang (holotype KEP). 


Canopy tree, to 30 m tall, to 1 m diameter. Exposed fleshy parts, leaf blade and venation 
excepted, and ovary shortly sparsely pale greyish brown puberulent. Twigs c. 1 mm 
diameter apically, slender, terete, smooth. Stipules narrowly hastate, acute, to 2.5 mm long, 
fugaceous. Leaves thinly coriaceous, drying reddish brown; blade narrowly elliptic- 
lanceolate, 5—8.5 x 1.3-2.5 cm, base obtuse, margin not revolute, apex acuminate with 
slender acumen to 1 cm long; midrib slender, raised below, obscurely sunken, especially 
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towards base, above; lateral veins 10-14 pairs, with short obscure intermediates, hardly 
raised, well-spaced, arched within margin; petiole to 0.4 cm long, drying black or not. 
Inflorescences terminal or axillary; rachis singly branched, slender, to 3 cm long. Flowers 
unknown. Fruits: pedicels to 7 mm long, slender; calyx lobes unequal, free, chartaceaous, 
2 longer lobes spatulate, narrowly obtuse, to 6.2 x 1.4 cm, tapering to 2.5 mm wide at base, 
not becoming reflexed, 3 shorter ones hastate, acute, to 1.5 x 0.25 cm. Nuts ovoid, to 1.8 x 
0.8 cm, tapering to 4 mm style remnant, glabrous, drying black. 


Distribution. Endemic in Borneo. Recorded in Sabah from Kinabatangan district (e.g., SAN 
A 4734) and in Sarawak from Bintulu, Kapit, Kuching, and Miri districts (e.g., S 12107, S 
16568, S 27292, and S 68711). Also occurring in Brunei (e.g., BRUN 3354 and Niga NN 
289) and Kalimantan (e.g., Kostermans 10005). 


Ecology. Scattered, in forest on clay alluvium river banks. Vulnerable on account of its 
habitat loss. 


30. Vatica sarawakensis F.Heim 
(of Sarawak) 


Bull. Mens. Soc. Linn. Paris 2 (1891) 109; Slooten op. cit. (1927) 106; Masamune op. cit. 499; 
Browne op. cit. 101; Ashton op. cit. (1963) 252, op. cit. (1964) 77, op. cit. (1967) 262, op. cit. (1968) 
36, op. cit. (1982) 354; Meijer & Wood op. cit. 77; Burgess op. cit. 227; Anderson op. cit. (1980) 133; 
PROSEA op. cit. 471; Coode et al. (eds.) op. cit. 86. Type: Beccari PB 3018, Borneo, Sarawak 
(holotype P). Synonyms: Retinodendropsis aspera F.Heim op. cit. (1893) 470; Vatica ramiflora 
Slooten op. cit. (1927) 118, p.p. 


Subcanopy tree, to 25 m tall, to 60 cm diameter. Exposed fleshy parts, leaf blade excepted, 
densely pale yellowish- or rufous-brown scabrid-tomentose; leaf venation below sparsely 
so; ovary evenly so; fruit glabrescent. Twigs to 5 mm diameter apically, stout, ribbed, finely 
cracked. Stipules narrowly hastate, acute, to 15 x 5 mm. Leaves thinly coriaceous, drying 
greyish brown; blade oblong to obovate, 22-35 x 7-15 cm, base obtuse, apex with tapering 
acumen to 1.4 cm long; lateral veins 15-28 pairs, with or without distinct intermediates, 
prominent below, flat or slightly raised above; petiole 1-2 cm long, to 4 mm diameter, stout, 
not drying black. Inflorescences in axillary cluster to 3 or ramiflorous, rarely terminal; 
rachis much-branched, to 12 cm long. Flowers: buds to 8 mm long; calyx shortly reddish 
brown pubescent, otherwise typical. Fruits glabrous; pedicels to 2 mm long; calyx lobes 
free, equal, oblong-hastate, obtuse or acute, thickly coriaceous, becoming reflexed and 
somewhat revolute, to 1.6 x 0.7 cm. Nuts symmetric, subglobose to ovoid, to 2.5 x 2.5 cm, 
acute with short but prominent style remnant, verrucose-lenticellate, prominently 3- 
furrowed. 


Vernacular name. Sarawak—resak daun besar (preferred name). 


Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort, Keningau, Kota 
Kinabalu, Kuala Penyu, Kinabatangan, Lahad Datu, Sandakan, Sipitang, and Tawau 
districts (e.g., SAN 16480, SAN 16553, SAN 28080, SAN 81471, and SAN 114894) and in 
Sarawak from Kapit, Kuching, Lawas, Lundu, Marudi, and Samarahan districts (e.g., S 
13187, S 24225, S 37787, S 41308, and S 60973). Also known in Brunei (e.g., Dransfield 
JD 7491 and FMS 30382) and E Kalimantan (e.g., Argent et al. 93156, bb. 7029 and bb. 
10796). 
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Ecology. Scattered in mixed dipterocarp forest on clay soils, on low hills, often in 
floodplains, at altitude to 1400 m. Locally common in Lambir NP and recorded from G. 
Gading and Mulu NPs; elsewhere vulnerable owing to forest conversion. 


Notes. Fruit collected from E Sabah and E Kalimantan are prominently cuspidate, their 
sepals to 2 cm long, narrow and strongly reflexed, conforming with the type of V. ramiflora. 
Though immature fruit from Sarawak and W and C Kalimantan are similarly cuspidate, the 
ripe fruit there becomes obtuse, with sepals at most to 7 mm long, conforming with the type 
of V. sarawakensis. Further collections may justify the recognition of two subspecies. 


31. Vatica umbonata (Hook.f) Burck Fig. 36 


(Latin, umbonatus = with a central boss; the nut apex) 


Ann. Jard. Bot. Buitenz. 6 (1887) 222; Slooten op. cit. (1927) 132; Ashton op. cit. (1963) 250, op. cit. 
(1964) 78, op. cit. (1968) 36, op. cit. (1978) 17, op. cit. (1982) 349; Meijer & Wood op. cit. 320; 
Burgess op. cit. 228; Anderson op. cit. (1980) 133; PROSEA op. cit. 472; Kessler & Sidiyasa op. cit. 
115; Coode et al. (eds.) op. cit. 86. Basionym: Pachynocarpus umbonatus Hook.f, op. cit. (1860) 
159, Merrill op. cit. (1921) 409. Type: Motley s.n., Borneo, Labuan (holotype K). Synonyms: Vatica 
verrucosa Burck op. cit. 232; P. verrucosus (Burck) F.Heim op. cit. (1892) 107; V. blancoana Elmer 
op. cit. (1912) 1473; V. cupularis Slooten op. cit. (1927) 132, Browne op. cit. 100; V. ramiflora 
Slooten op. cit. (1927) 118, p.p. 


Medium-sized tree, to 30 m tall, to 70 cm diameter, often crooked and shrub-like. Exposed 
fleshy parts, leaf blade excepted, and ovary more or less sparsely greyish brown puberulent, 
caducous except on bud and stipule. Twigs to 3 mm diameter apically, stout, brittle, much- 
branched, striated, cracked and sometimes thinly flaky. Stipules hastate, subacute, to 4 x 2 
mm, early caducous. Leaves somewhat coriaceous, drying pale greyish brown; blade 
elliptic, often asymmetric, 8-16 x 3-—6.5 cm, base cuneate, apex obtuse to shortly 
acuminate; midrib drying hardly paler than petiole, raised below, flat or raised above, 
lateral veins 7-8 pairs, without intermediates, raised below, unraised above, slightly 
arched; intercostal venation subscalariform; petiole 0.7—1.5 cm long, glabrescent, drying 
black. Inflorescences axillary or terminal; rachis singly or doubly branched, brittle and 
falling apart as fruit develop, to 12 cm long. Flowers: buds to 10 mm long; calyx curved 
pubescent; otherwise typical. Fruits: pedicels 2-5 mm long; calyx lobes equal, fused onto 
nut, as 5 oblong-elliptic corky verrucose plates to 2.6 x 1.8 cm, the whole with the corky 
verrucose nut apex subglobose, to 3 cm diameter; or nut ovoid, acute, with the sepals fused 
with it in the basal third only and reflexed. 


Vernacular name. Sarawak—yresak air (preferred name). 


Notes. In Sabah and Sarawak, two subspecies, viz. subsp. acrocarpa and subsp. umbonata, 
are recognised. 


Key to subspecies 


Nut subglobose, calyx lobes completely fused to it except the verrucose apex, not reflexed... 
subsp. umbonata 
Peninsular Malaysia, Borneo and Palawan (the Philippines). In Sabah recorded from 
Beaufort, Keningau, Kota Kinabalu, Lahad Datu, Pensiangan, Ranau, Sandakan, 
Sipitang, and Tenom districts (e.g., SAN 20492, SAN 29348, SAN 43156, SAN 80943, 
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Fig. 36. Vatica umbonaia, subsp. umbonata (A-L) and subsp. acrocarpa (M-O). A, flowering 
leaty twig; B, open flower; C, longitudinal section of open flower; D, abaxial view of outer 
sepal; E, abaxial view of inner sepal; F, abaxial view of petal; G, adaxial view of petal; H, 
adaxial view of stamens; I, abaxial view of stamens: J, gynoecium; K, side view of fruit; L, 
apical view of fruit; M, fruiting leafy twig; N, side view of fruit; O, apical view of fruit. (A- 
J from BRUN 1380, K-L from S 49284, M from SAN 15236, N-O from SAN 3165 Fi) 
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and SAN 125248) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lawas, 
Lundu, Marudi, Miri, Serian, and Sri Aman districts (e.g., S 9346, S 18567, S 28108, S 
39099, and S 68929). Also occurring in Brunei (e.g., BRUN 933 and BRUN 5883) and 
Kalimantan (e.g., Argent et al. 93168 and Kostermans 5580). 
Locally abundant on alluvium river banks and forming dense monospecific stands; also 
scattered in mixed dipterocarp forest, usually on poor sandy clay soils and in upper 
dipterocarp forest, at altitudes to 1300 m. Common on the Kelabit Highlands in 
Sarawak; not vulnerable. 

Nut ovoid, acute, with calyx lobes fused to it in the basal third only and reflexed............... 
subsp. acrocarpa (Slooten) P.S.Ashton 
(Greek, across = terminal, carpos = fruit; perhaps referring to the position of the fruit in 
the type specimen) 
Gard. Bull. Sing. 31 (1978) 17, op. cit. (1982) 349; PROSEA op. cit. 472. Basionym: Vatica 
acrocarpa Slooten op. cit. (1942) 241. Type: Maidin SAN 4298, Borneo, Sabah, Tawau, Umas- 
Umas (holotype K). 
Endemic in Borneo. In Sabah known from Kinabatangan, Kudat, Labuk Sugut, Lahad 
Datu, Sandakan, Tawau, and Tenom districts (e.g., SAN 15236, SAN 20014, SAN 
25452, SAN 36146, and SAN 91909). Also occurring in E Kalimantan (e.g., Kostermans 
5334 and Kostermans 10757). In forest along river banks or alluvium. Not vulnerable. 


32. Vatica venulosa Blume 
(Latin, venulosus = with tiny veins; the delicate leaf venation) 


Mus. Bot. Lugd.-Bat. 2 (1852) 32; Merrill op. cit. (1921) 409; Slooten op. cit. (1927) 78; Masamune 
op. cit. 499; Ashton op. cit. (1964) 79, op. cit. (1968) 36, op. cit. (1978) 17, op. cit. (1982) 350; 
Anderson op. cit. (1980) 133; PROSEA op. cit. 473; Kessler & Sidiyasa op. cit. 115; Coode et al. 
(eds.) op. cit. 87. Type: Miiller s.n. (= RHL Sheet No. 902146794), Borneo, S Kalimantan, Patai 
(holotype L). Synonyms: Vatica bancana Scheff., Nat. Tijd. Ned. Ind. 31 (1870) 348, Meijer & Wood 
op. cit. 305, Burgess op. cit. 227; V. schouteniana Scheff., op. cit. 408; Dryobalanops schefferi Hance 
op. cit. 307; Retinodendron bancanum (Scheff.) King op. cit. 129; R. kunstleri King op. cit. 129; V. 
kunstleri (King) Brandis op. cit. 127; V. schefferi (Hance) Brandis op. cit. 128; V. lutea Ridl., Bull. 
Misc. Inform. Kew (1926) 60. 


Distribution. Sumatra, Peninsular Malaysia, W Java, and Borneo. 


Notes. Two subspecies, viz., subsp. simalurensis (Slooten) P.S.Ashton and subsp. venulosa 
are recognised but only subsp. venulosa occurs in Sabah and Sarawak. 


subsp. venulosa 


Medium-sized tree, to 25 m tall, to 50 cm diameter; bole frequently crooked or leaning. 
Exposed fleshy parts, including midrib above and ovary densely persistently pale pinkish 
brown puberulent; blade below caducously so. Twigs to 1.5 mm diameter apically, terete, 
smooth. Stipules hastate, to 5 mm long, fugaceous. Leaves thinly coriaceous, drying dark 
reddish brown above, pale tawny below; blade elliptic, ovate-lanceolate to narrowly 
abovate, 4-12 x 1.5-5 cm, base cuneate, margin not revolute, apex shortly acuminate; 
midrib prominent below, slightly sunken above; lateral veins 7-12 pairs, without 
intermediates, slender, hardly raised below, unraised above, arched; petiole 0.5—0.9 cm 
long, slender, not drying black. Inflorescences terminal or axillary; rachis singly branched, 
ribbed, to 3 cm long. Flowers: buds to 13 mm long; calyx pinkish brown pubescent; 
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otherwise typical. Fruits: pedicels to 2 mm long, hidden in the calyx base; calyx lobes 
equal, free, chartaceous, ovate acute, cordate, revolute, to 3 x 1.3 cm. Nuts globose, to 1 
cm diameter, with to 1.5 mm long style remnant, pubescent, hidden within calyx. 


Vernacular names. Sabah—resak banka (preferred name). Sarawak—resak letup 
(preferred name). 


Distribution. In Borneo, recorded in Sabah from Kinabatangan and Papar districts (e.g., 
SAN 17654 and SAN 49554) and in Sarawak from Kuching and Lundu districts (e.g., 
Haviland 2440, SA 461 and SA 577). Also occurring in Brunei (e.g., Awong AK 13 and FMS 
35704) and Kalimantan (e.g., bb. 22920 and Kostermans 6087). 


Ecology. Apparently very local though possibly overlooked, on clay alluvium banks of 
sluggish rivers, at low altitudes. Vulnerable owing to its riparian lowland habitat. 


33. Vatica vinosa P.S.Ashton 
(Latin, vinosus = coloured like a grape; the tomentum) 


Gard. Bull. Sing. 19 (1962) 318, op. cit. (1964) 79, op. cit. (1968) 37, op. cit. (1982) 357; Anderson 
op. cit. (1980) 133; PROSEA op. cit. 473; Coode et al. (eds.) op. cit. 87. Type: Ashton BRUN 764, 
Borneo, Brunei, Temburong district, Kuala Sekurop (holotype K; isotype KEP). 


Small to medium-sized subcanopy tree, to 30 m tall, to 40 cm diameter. Exposed fleshy 
parts, including leaf venation below and ovary persistently densely rich vinous-sericeous. 
Twigs to 1.5 mm diameter apically, slender, terete, frequently cracked and flaky. Stipules 
oblong, subacute, to 5 x 2.5 mm, caducous. Leaves thinly coriaceous, bluish green with 
purple venation and petiole when fresh, drying pale greyish brown; blade elliptic to 
lanceolate, 6-15 x 1.5—4.5 cm, base narrowly obtuse to cuneate, apex subcaudate, acumen 
to 1.2 cm long; midrib slender but prominent below, flat above; /ateral veins 12—20 pairs, 
with short slender intermediates, slender but prominent below, arched; petiole 0.6—1.3 cm 
long, less than I mm diameter, slender, drying not black. Inflorescences terminal or 
axillary; rachis singly or doubly branched, terete, to 7 cm long. Flowers: buds to 6 mm 
long; calyx sparsely vinous-sericeous; otherwise typical. Fruits vinous cinereous; pedicels 
to 4 mm long, slender; calyx lobes free, equal, obovate, revolute, incrassate, reflexed at 
base but curving outwards and rotate apically, to 0.9 x 0.8 cm. Nuts globose, to 0.8 mm 
diameter, with short style remnant. 


Vernacular name. Sarawak—resak tangkai ungu (preferred name). 


Distribution. Endemic in Borneo. Recorded in Sabah from Keningau, Kinabatangan, Lahad 
Datu, Pitas, Semporna, Sipitang, and Tawau districts (e.g., SAN 26184, SAN 63072, SAN 
85017, SAN 92359, and SAN 121351) and in Sarawak from Belaga, Bintulu, Kapit, Marudi, 
and Miri districts (e.g., S 13326, S 22287, S 34693, S 43707, and S 46571). Also occurring 
in Brunei (e.g., BRUN 3383 and Coode et al. 7849) and Kalimantan (e.g., Arifin et al. 7847 
and Kostermans 9146). 
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Ecology. In mixed dipterocarp forest on clay rich soils on hills, at altitudes below 300 m. 
Vulnerable owing to land conversion. 
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SYMPLOCACEAE 


K.G. Pearce 
32, Lorong Kumpang 4, Kuching, Malaysia 


Desfontaines, Mém. Mus. Hist. Nat. Paris 6 (1820) 9; Merrill, EB (1921) 486, PEB (1929) 248; 
Masamune, EPB (1942) 607; Backer & Bakhuizen f’, FJ 2 (1965) 204; Nooteboom, Leiden Bot. Ser. 1 
(1975) 33, FM 1, 8 (1977) 205; Kochummen, TFM 3 (1978) 266; Anderson, CLTS (1980) 327; 
Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 340; Coode et al. (eds.), CLBD (1996) 315; Argent et 
al. (eds.), MND-CK 2 (1997) 618. 


A monogeneric family comprising about 260 species, widely distributed in tropical and 
subtropical S America, Asia, New South Wales (Australia), and Pacific Is. In Sabah and 
Sarawak, 29 species are known, representing about 50% of the total species occurring in the 
Malesian region. 


Taxonomy. While in most recent systems of classification the Symplocaceae is included in 
the Ebenales, Nooteboom (op. cit. 1975) considers the family more closely related to the 
Cornaceae s./. and the Theaceae, with which it shares primitive wood anatomy and other 
characters. 


SYMPLOCOS Jacq. 


(Greek, symploke = interweaving; presumably 
referring to the indumentum found on parts of some species) 


Jirah (Iban), kusi (Bidayuh, Sadong), /oboh (Dusun, Kadazan), periaboh (Murut) 


Enum. Syst. Pl. (1760) 5, 24; Stapf, FMK (1894) 204; Brand in Engler, Pflanzenreich 6 (1901) 13; 
King & Gamble, J. As. Soc. Beng. 74, 2 (1906) 231; Merrill, EB (1921) 486, PEB (1929) 248; Ridley, 
FMP 2 (1923) 298; Masamune, EPB (1942) 607; Backer & Bakhuizen f, FJ 2 (1965) 204; 
Nooteboom, Leiden Bot. Ser. 1 (1975) 33, FM 1, 8 (1977) 205; Kochummen, TFM 3 (1978) 266; 
Anderson, CLTS (1980) 327; Corner, WSTM 3rd edition 2 (1988) 718; Whitmore, Tantra & Sutisna, 
CLK 2, 1 (1990) 340; Turner, Gard. Bull. Sing. 47 (1995) 479; Coode et al. (eds.), CLBD (1996) 315; 
Argent et al. (eds.), MND-CK 2 (1997) 618. Synonyms: Cordyloblaste Moritzi, Bot. Zeit. 6 (1848) 
606; Eugeniodes Kuntze, Rev. Gen. Pl. 2 (1891) 409 & 975. 


Shrubs or trees to 35 m tall, 60 cm diameter. Leaves alternate or spiral, simple, pinnately 
veined, often toothed, often drying discolourous or yellow-tinged. Stipules absent. 
Inflorescences spicate, racemose or paniculate, rarely flowers solitary, mostly in the axils 
of upper leaves, sometimes condensed into clusters, sometimes terminal or in the axils of 
fallen leaves. Flowers subtended by a bract and 2 bracteoles (rarely several bracts and 
bracteoles by abortion of flowers), bisexual, radially symmetrical, those on a single 
flowering shoot opening almost simultaneously, sometimes fragrant; calyx tube very short, 
lobes 3-5, imbricate, persistent; corolla sympetalous, 3—S-lobed but divided almost to the 
base in the subgen. Hopea, lobes quincuncially imbricate, white, bluish or purplish; stamens 
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4 to numerous, either connate into a long monadelphous tube (in subgen. Symplocos) or 
only connate at the very base into monadelphous or into pentadelphous (with the bundles 
alternate with the petals) tube (in subgen. Hopea), inserted on the base of the corolla, 
anthers globose, 2-loculed, lengthwise dehiscent, introrse; ovary inferior to slightly semi- 
inferior, 2—5-loculed, ovules 2—4 in each locule, pendulous, anatropous-epitropous or 
amphitropous, unitegmic, tenuicellular, style 1, stigma punctiform or peltate. Fruit a 
monopyrenous drupe crowned by the persistent calyx lobes, cylindrical to globose, flask- 
shaped or spindle-shaped; in many species epicarp blue to deep violet, sometimes black; 
mesocarp usually thin, sometimes thick and then often quite hard; stone sculptured or 
longitudinally ridged, occasionally smooth. Seeds straight or curved, one in each developed 
locule; embryo straight or curved, cotyledons short, linear; endosperm copious. 


Ecology. In Sabah and Sarawak, species of Symplocos occur from sea level to c. 3600 m 
altitude. At lower altitudes, the genus is represented mostly by shrubs and small to medium- 
sized understorey trees and at higher altitudes by microphyllous, dwarf shrub species. Some 
species have a considerable altitudinal range while others are restricted to low-lying land or 
high altitudes. Many are found in more than one habitat although often showing a 
preference for a particular habitat. Some species are distinctly rare (e.g. S. brachybotrys, S. 
colombonensis, S. deflexa, and S. gambliana) while a few are common and widespread (e.g. 
S. adenophylla, S. celastrifolia, S. crassipes, S. laeteviridis, and S. polyandra). Self- 
pollination has been reported in a taxon from Java, and various insects including bees and 
bumble bees have been reported as visiting flowers, which in some species are fragrant and 
in some species open at night. Fruits of S. celastrifolia are water-dispersed. 


Uses. In Sabah and Sarawak, species of Symplocos are hardly used. There are rare reports 
of various species providing timber and firewood, being used in magic (S. cochinchinensis) 
and to cure eye sores (S. fasciculata). Elsewhere in Borneo, a few species have been used as 
a mordant during dyeing, as the tissues (bark and leaves) contain aluminium. Symplocos 
fasciculata is used thus for dyeing rattans by the Dayaks of Borneo, while S. adenophylla in 
W Borneo is known locally as kayu kain—the name presumably alluding to its use in 
dyeing cloth. The Dayaks have extracted salt from the wood ash of S. odoratissima and in 
W Java the inner bark of this species is pulped and rubbed on the gums to treat thrush. 


Taxonomy. Symplocos has two subgenera, viz. subgen. Symplocos and subgen. Hopea, 
which are differentiated on combinations of characters (connateness of corolla lobes, leaf 
arrangement, dry leaf colour and whether the seed and embryo are straight or curved). In 
Sabah and Sarawak, subgen. Symplocos is only represented by S. henschelii and S. pendula, 
and the other species belong to subgen. Hopea. Some Symplocos species show considerable 
morphological variation which is largely satisfactorily circumscribed by the recognition of 
subspecies and varieties. 


Key to Symplocos species 


1. Older parts of twigs with horizontal cracks......... 0... ce cee ec ee eee ne eeneee ee enenenenenaens 2 
Older parts of twigs without horizontal cracks...............ccsceeeeeeeeene eee eneeeneeeeaens 5 
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Twigs with pale or prominent and raised scars of fallen leaves...............0..ceeeeeee ee 3 
Twigs without such SCars...........ccccece ccc c een e cence nce nee enone ene esses ee eneeaeneeneeas 4 


Twigs straight. Leaves ovate to elliptic, margin sharply to obscurely black-tipped 
toothed. Petiole 3-4 mm long. Fruits c. 1 x 0.5 CM....... 0... ccceee cence eee cence eee ee en eens 


S. brachybotrys Merr. 
(Latin, brachium = a branch, Greek, botrys = a bunch of grapes; the form of the 
infructescence) 


J. Str. Br. Roy. As. Soc. 76 (1917) 110, op. cit. (1921) 486; Masamune op. cit. 608; Heine, 
Pfl. Samml. Clemens Kinabalu (1953) 87; Nooteboom op. cit. (1975) 134, op. cit. (1977) 
243; Anderson op. cit. 327. Type: Clemens 10961, Borneo, Sabah, Mt. Kinabalu, Marai 
Parai spur (holotype BO). 
Shrub to | m tall. Twigs straight, marked with pale or prominent and raised scars 
of fallen leaves; young parts finely striate with scattered, appressed hairs; older 
parts with horizontal cracks, glabrescent. Leaves spirally arranged, thin- 
coriaceous, slightly glossy below, drying olive-brown, both surfaces sparsely 
appressed-hairy to glabrescent; blade ovate to elliptic, 3.5-7 x 1.4-3.6 cm, base 
acute to rounded to barely cordate, margin plane to slightly recurved, sharply to 
obscurely black-tipped toothed, apex short-acuminate with acumen to 0.7 cm long 
or bluntly obtuse; midrib channelled above; lateral veins 6-9 pairs, distinct below, 
branching and joining near the margin to form a looped, double intramarginal vein; 
intercostal venation closely reticulate, raised on both surfaces but especially 
distinct below; petiole 3-4 mm long, deeply channelled to the base, rugulose. 
Inflorescence a short spike; axis to 0.7 cm long, 1—3-flowered, appressed- 
pubescent; bracts caducous, densely appressed golden-pilose, 2-4 mm long. 
Flowers sessile; calyx golden pilose, divided into elliptic lobes c. 3 mm long; 
corolla white in bud, c. 6 mm long; stamens c. 100; disk inconspicuous, glabrous; 
ovary c. | mm high, golden pilose, style glabrous, c. 4 mm long. Fruits ovoid to 
ellipsoid, c. J x 0.5 cm, intense indigo-blue. 
Endemic in Borneo. In Sabah, known only from Mt. Kinabalu, Kota Belud district 
(e.g., Clemens 32525). In Sarawak, recorded from G. Berumput, Lundu district in 
the extreme SW (e.g., S 47366). In montane forest at 1300-1800 m altitude. 

Twigs curved or crooked. Leaves elliptic, broadly elliptic to obovate to almost 

orbicular; margin distantly blunt-toothed. Petiole (I—-)4-10 mm long. Fruits c. 1 x 0.7 

CM eieiereveneiece aca Tune vdae peea ee etawa died toes eedeona vague need Taps atone aeeateas 20. S. pendula 


Twigs straight. Leaves obovate-elliptic, margin recurved from midpoint to base, 
sharply black-gland tipped denticulate from midpoint to apex, apex obtuse to rounded; 
lateral veins 4-6 pairs. Inflorescence axis 1.4-3 cm long..........4. S. buxifolia 


Twigs curved to zigzag. Leaves ovate-elliptic, margin obscurely toothed and revolute 
except sometimes at apex, apex acute, shortly apiculate; lateral veins (6—)7-8 pairs. 


Inflorescence axis 0.2—0.5(—0.9) cm IONG......... 0. ceeeee cence eect ee eee 5. S. buxifolioides 
Twigs and both leaf surfaces glabrous. Leaf margin entire................eceeeeeeeee ee eeees 6 
Either twigs or one or both leaf surfaces hairy. Leaf margin toothed or crenulate, 
Occasionally: -CMtire ieee. dice weveds2aed ones veneiates dees a geen ban daedaengeses Givags eee Vasmansae 8 
Petiole to 4 mm long. Leaves to 2.5 cm Wide................cececesteee eee es 3. S. borneensis 
Petiole at least 5 mm long. Leaves at least 2.5 cm Wide..............ce ce eeee eee neneneteeeeees 7 
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Vie 


Petiole at most 10 mm long. Lateral veins 6-8 pairs. Inflorescences to 6 cm long......... 
S. gambliana Brand 
(James Sykes Gamble, 1847-1925, forester and botanist of the Indian Forest 
Service) 
Bull. Herb. Boiss. 2 (1906) 748; Merrill op. cit. (1921) 487; Masamune op. cit. 609; 
Nooteboom op. cit. (1975) 195, op. cit. (1977) 260; Anderson op. cit. 328. Type: Haviland 
1954, Borneo, Sarawak, near Kuching (BM, BO, K). Synonym: Symplocos havilandi auct. 
non Brand: King & Gamble op. cit. 250. 
Twigs straight, older parts grooved, glabrous. Leaves slightly glossy above, 
glabrous, drying olive-yellow-green; blade more or less elliptic, 6-9 x 3—4.5 cm, 
base acute, attenuate, margin entire, recurved, apex abruptly obliquely acuminate, 
folded when dry; lateral veins 6-8 pairs, joining into a looped, faintly prominent 
intramarginal vein; petiole 5—10 mm long, drying dark. Inflorescence a lax spike or 
basally branched raceme to 6 cm long; axis glabrous; bracts and bracteoles soon 
caducous. Flowers c. 10; pedicel less than | mm long; calyx entirely divided into 
semi-orbicular, ciliate, 0.75—-1.5 mm long lobes, lobe margin markedly paler than 
the rest of the calyx and the ovary; corolla white when fresh, sweet-scented, 
ciliolate, often with some minute hairs on the outside, c. 5 mm long; stamens c. 50; 
disk 5-glandular; ovary glabrous, c. 1 mm high, style minutely pilose at the base, 
otherwise glabrous, c. 4 mm long. Fruits unknown. 
Endemic in Sarawak. Only known from the type. 

Petiole 6-35 mm long. Lateral veins 8-13 pairs. Inflorescences 5-17 cm long............ 

sgustiva wedeasbdigiy hoard aka Maa age a desided ata teas 18. S. odoratissima (in part) 


Twigs densely, minutely rufous to dark brown tomentose, drying dark grey to black. 
Petiole usually drying dark grey to black. Leaf margin bearing densely set but hardly 
raised pellucid glands (these occasionally absent) thus appearing shallowly toothed or 
crenulate. Similar glands occur on flanges of petiole at least near junction with leaf. 
Leaf apex attenuate with curved acumen to 3 cm long.....................1. S. adenophylla 
Twigs not densely rufous to dark brown tomentose, or if densely rufous to dark brown 
tomentose then glands, if present, not pellucid and acumen, if present, usually less than 


Leaf apex acuminate, acumen blunt-tipped. Inflorescences 5-17 cm long. Fruits 
obliquely ovoid to almost globular, c. 2.1 x 1.7 cm............ 18. S. odoratissima (in part) 
Leaf apex attenuate, obtuse, rounded or abruptly, shortly or sharply acuminate (apically 
rounded in S. cochinchinensis subsp. laurina). Inflorescences at most 9.5 cm long, 
often much shorter. Fruits smaller, if 2.1 cm or longer then ellipsoid, ovoid or obovoid 


but not almost globular. ......... cece eeceseceseeececeecseeeneeseeeeeeeeesecesecsaecaecsaecseeeneeeseenseeeneees 10 
» heat margin: entire feces caressastscracacu lees nee i gia eee test asin grhie mba se. 11 
Leatamargin :todthed : 322.522: 2ce ns cieth bacences dace oienas Soave eh eee ead oot Meas ames 12 


. Petiole 4-13 mm long. Leaf apex acuminate. Lateral veins 5—9 pairs. Fruits to 5 x 2.6 


CMDs parte hieedtgeetntne Sines tecebae qeceedetpebaeteayteerstiaeeterreres.st paeeeeds 15. S. henschelii 
Petiole 15-32 mm long. Leaf apex rounded to bluntly obtuse. Lateral veins 11-14 
pairs. Fruits to 1.2 * 0.7 CM... 0... cece cece ene ence cetteee eee ene eset eaees 21. S. polyandra 


. Twigs weakly curved. Leaf margin usually distinctly and coarsely crenate with black 


glandular teeth. Leaves drying olive-green, often with a pattern of fine, dark marks 
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parallel to the veins, to almost black above, usually considerably paler below............. 
scadlebetetels doc saltls dattdiotialan vbcaate s yap s toads ener tenates cutettiGug caine tier en eh alkad Sete 6. S. celastrifolia 
Twigs straight, crooked or obscurely zigzag, if curved then leaf margin almost entire, 
obscurely toothed or dentate, but not distinctly and coarsely crenate. Leaves not drying 
with fine dark marks parallel to the Veins............... cece ce eceeeeeee eect ene eee eneeenennes 13 


Midrib flat or raised above, rarely flat with ees channel near the base. Leaves 
drying yellow-brown, slightly glossy above.. bees eeeeeesesseseseeseees:2e 9. ANOMala 
Midrib channelled above. Leaves drying aot: as Above: os Sul euaMen steele achegweea’ 14 


Petiole terete, swollen along its length. Midrib swollen from junction with petiole for a 
distance to 9 mm. Lateral veins prominent below, looping and joining to form a distinct 
intramarginal vein at least 5 mm distant from the leaf margin. Fruits cylindrical with 


apex narrowed then expanded below persistent, erect calyx 
lODGS: eiceetbietae anes dees 
S. leochaii P.Chai 


(Leo Chai Chia Liang, former Director of Sarawak Forestry Department) 
Sandakania 7 (1996) 63. Type: Chai S 33926, Borneo, Sarawak, Lubok Antu district, 
Lanjak-Entimau Wildlife Sanctuary, Bt. Peninjau (holotype SAR; isotypes K, L). 
Treelet to 4 m tall. Bark brown. Twigs slightly zigzag, to 4 mm diameter, glabrous; 
older parts without horizontal cracks. Leaves spirally arranged, chartaceous, 
glabrous or with scattered, appressed hairs below, drying buff to olive-green; 
blade ovate to narrowly elliptic, 10-32 <x 4.5-10 cm, base obtuse to slightly 
cordate, margin plane to slightly recurved, finely serrate with shallow, brown- 
gland-tipped teeth, apex acuminate, acumen to 2.5 cm long; midrib deeply, finely 
channelled above, pilose below; lateral veins 6-16 pairs, prominent below, 
looping and joining into a distinct, intramarginal vein at least 5 mm distant from 
the margin; intercostal venation scalariform-reticulate, distinct, close, raised on 
both surfaces; petiole 4-12 mm long, terete, swollen along its length with the 
swelling sometimes continuing for up to 9 mm along the base of midrib, rugulose. 
Inflorescences simple or basally branched spikes to 3.7 cm long; axis densely 
golden pilose; bracts lanceolate, keeled, persistent after anthesis or not, to 3.5 mm 
long; bracteoles persistent or not, 0.8—1.2 mm long. Flowers closely set, sessile; 
calyx divided almost to the base, to 1.5 mm long, lobes ovate; corolla white when 
fresh, c. 5 mm long; stamens numerous; disk pilose; ovary golden or white pilose, 
to 1 mm high, style glabrous, c. 4 mm long. Fruits cylindrical, c. 1.6 < 0.5 cm, 
narrowing then expanding below persistent, erect calyx lobes, slightly ridged, 
sparsely short-pilose, pale greenish-white when young, becoming reddish, ripening 
blue. 
Endemic in Sarawak. Known only from Bt. Peninjau, Lanjak-Entimau Wildlife 
Sanctuary, Lubok Antu district (e.g., S 77540, S 78224 and the type collection) and 
Sg. Balui, Belaga district (e.g., Zainuddin AZ 5700). In primary or logged-over 
mixed dipterocarp forests, at 500-900 m altitude, on ridges or steep slopes on 
yellow sandy clay soil. 

Petiole, midrib and lateral veins not as above. Intramarginal vein, if present, distinct or 

faint. Fruits ovoid, ellipsoid, obovoid or cylindrical-ovoid or flask-shaped.............15 


Leaf apex with acumen to 2.2 cm long. Lateral veins ascending and curved for most of 
their length. Bracts broadly ovate or elliptic to semi-orbicular, hairy. Infructescences 
mostly with 1—2 fruits. Fruits to 1.5 x 0.8 cm, with persistent calyx lobes erect to 
incurved, forming a beak.......... 0... c cece ese e ce eeeteetteee eee eeeeneneeaeeaeens 11. S. crassipes 
Not with the above combination of characters. ........... 0. .eceeceeeeee ee eneeeneeeeneneees 16 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24, 


Lateral veins fine, indistinct above, looping, branching and joining to form a faint, 
sometimes double, intramarginal vein. Inflorescences fascicles of several branched 
racemes, a set of immature inflorescences sometimes present above and distinct from a 
set of mature inflorescences below; bracteoles partly appressed or fused to the ovary.... 
brstata his otter op Batetss alata ridnsredt denise satiate Whats st radsaltaileliain abkacecessteimidateha tae 13. S. fasciculata 


Leaf apex acuminate to attenuate, acumen to 2 cm long, often curved. Lateral veins 
indistinct above, curved towards the margin, forming a distinct, looped intramarginal 
vein sometimes with a second, less distinct intramarginal vein. Intercostal venation lax. 
Inflorescences simple or basally branched spikes or racemes to 2.7 cm long. Calyx lobe 


margin paler than other parts of calyx and ovary........... sss: sees LO. S. ophirensis 
Not with the above combination of characters................eceeeeceeneeeeeeneeeeaeeenens 18 
Twigs straight, curved or zigzag. Petiole at least 5 mm long.....................0.00ee 19 
Twigs zigzag. Petiole up to 4 mm Iong............. eee eee eee ee nere rene ee eneneeeeeeaenenes 25 
Leaves drying markedly pale yellow-green or pale grey-green... foe wes 20 
Leaves drying olive-yellow, olive-green, olive-brown, olive-grey or as to pe 
black; if yellow-green then not markedly pale.......... 0... ce ecee ee eeeeece ee ee ee en eeeens 23 


Young twigs grooved to angular. Petiole 18-40 mm long. Fruits inversed pyriform...... 
dL sastelante dz atde stan rataters dateuhira ta the daierette teal cera Gicbeins lace weld bunidaauied apd, Ceanrtaaivicg avatar 14. S. goodeniacea 
Young twigs grooved and/or ridged. Petiole 5—20 mm long. Fruits ampulliform or 
ellipsOidOr -OVOIM s2 508s ta vocer siete canes scease lt iutanietein aueteh Wie rots tetin gigioieewes ahaae 21 


Lateral veins not forming a distinct intramarginal vein except sometimes towards the 
GAL AP eRe te ohio laps era oe Seer lies se Sages esse tad daar Nese eat Seon 23. S. tricoccata 
Lateral veins joining to form an intramarginal vein 4 mm or more from the leaf margin 


Leaf base decurrent on petiole as sharp flanges which sometimes continue as fine 
ridges on twigs; acumen to 3 cm long. Lateral veins finely raised above or sunken so 
that leaf appears bullate. Intramarginal vein at least 4 mm from the leaf margin. Bracts 
PCTSIStEME ssc 2eec.20h 228 ead. tad hig cotta aa Ane eee ee 16. S. iliaspaiensis 
Leaf base slightly decurrent on petiole but not as sharp flanges; acumen to 2 cm long. 
Intramarginal vein 6-12 mm from the leaf margin at its furthest point. Bracts caducous 
saneb balsa tisetie bt winnie tendepardenjusendene nese dented nad bas mane sguasea gens amet oe’ 10. S. costatifructa 


Twigs glabrous or with scattered weak hairs to more than 2 mm long. Fruits ellipsoid- 


ovoid or ellipsoid-obovoid, c. 3.5(—4) x 2 cm.. seca Aerts ..7.8. cerasifolia 
Twigs densely rufous tomentose to almost slabrous! “Peaits ampulliform, ovoid or 
globose; at most to 1.3 x 0.8 CIM....... ccc cece cece cece ence ence eens eee e ene ee ee eaeneenes 24 


Twigs terete, coarsely striate. Inflorescences spikes or racemes bearing numerous 


flowers. Bracts persistent after anthesis... Sasslae nae oaths ..8. S. cochinchinensis 
Twigs deeply grooved, finely striate. Hiflorescenbes spikes ‘Beating 5-10 flowers, 
appearing cone-like in bud. Bracts caducous at anthesis....................22. S. rubiginosa 
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25. Shrub or tree to 23 m tall, 20 cm diameter. Inflorescences commonly arising 
simultaneously from the axils of 6-12 or more leaves at the shoot apex..................06 
siitensusaad ealoabinot ee venesamdenpataaden des pshioetenes rumen tabionase sabebeltstasecuntveny 17. S. laeteviridis 


Shrub or tree to 10 m tall. Inflorescences otherwise. .......:.c::ceceece eee eeee ene eeeaeeeeees 26 
26. Leaves elliptic. Bracts persistent...............cccccecece ence cence nee e ene ene eens ee eaeeaenaeas 27 
Leaves ovate. Bracts caducous or sometimes persistent (in S. johniana).............665 28 


275 AWeeaves: altermate nic cickcornt. Sane Wa teiceetee cath out eeane MO RED ie Gee 


S. trichomarginalis Noot. 
(Greek, trichos = hair, Latin, margo = border; the hairy leaf margin) 
Leiden Bot. Ser. 1 (1975) 287, op. cit. (1977) 272. Type: Clemens 33116, Borneo, Sabah, 
Mt. Kinabalu, Marai Parai (holotype L; isotypes BM, BO, G). 
Shrub 1-4 m tall. Twigs often zigzag, appressedly brown pilose. Leaves alternately 
arranged, sparsely appressedly pilose below; blade elliptic, 2-3.5  1.25—1.75 cm, 
base cuneate to rounded, margin recurved, finely glandular dentate, conspicuously 
densely appressedly brown-pilose below (as is midrib below), apex acuminate; 
lateral veins 5—7 pairs; petiole 2-4 mm long. Inflorescences: bracts brown-pilose, 
often several, persistent, the 2 uppermost 3-5 x 1-3 mm. Flowers solitary, pedicel 
to 1 cm long; calyx (and ovary) loosely appressed-pilose, divided into narrowly 
elliptic, acute lobes c. 3 mm long; corolla c. 4 mm long; stamens c. 50; disk 
glabrous; ovary c. | mm high, style glabrous, c. 5 mm long. Fruits sparsely pilose, 
ellipsoid to ovoid, c. 0.9 x 0.4 cm, green to deep indigo when ripe. 
Endemic in Sabah. Known only from Mt. Kinabalu, Kota Belud district (e.g., 
Clemens 32559, Clemens 40028 and the type), at 1500-2400 m altitude in open 
places and forest edges. 

Leaves spirally arranged..............0cc cece ecece ec eee ences eee eeeeaeeaeaeeas 12. S. deflexa 


28. Shrub to 5 m tall. Leaf margin plane to recurved. Lateral veins joining into a looped 
intramarginal vein. Inflorescence a 1-flowered reCeMe..........ceeeceeesceceeeceseeeeeeceeeeeneees 


S. johniana Stapf 

(Spenser St. John, secretary to Rajah James Brooke, c. 1848) 

FMK (1894) 206; Brand op. cit. (1901) 65; Merrill op. cit. (1921) 487; Masamune op. cit. 
609; Heine, Pfl. Samml. Clemens Kinabalu (1953) 88; Nooteboom op. cit. (1975) 208, op. 
cit. (1977) 261. Type: Haviland 1161, Borneo, Sabah, Ranau district, Mt. Kinabalu 
(holotype K; isotype BO). 

Shrub less than 5 m tall. Twigs sometimes obscurely zigzag; young parts striate, 
with striation obscured by more or less dense, oblique to patent rusty hirsute 
tomentum; older parts glabrescent. Leaves spirally or alternately arranged, 
chartaceous to thin-coriaceous, glabrous above, rather densely appressed to patent 
pilose below, or only midrib and veins hairy, drying warm-brown to olive-brown; 
blade ovate, 1.2-7 x 0.6-3.5 cm, base rounded to cordate, margin plane to 
recurved, with coarse, sharp teeth on at least some leaves, apex acuminate to 
attenuate, acumen c. I cm long, often curved; midrib deeply, finely channelled 
above, pilose towards base; lateral veins 3—6(—8) pairs, curved from the base, 
usually markedly impressed above, joining into a looped intramarginal vein; 
intercostal venation lax, more or less transverse to lateral veins, reticulations fine, 
close; petiole 1-3 mm long, terete, indumentum as twig. Inflorescence a I- 
flowered raceme; axis to 4 mm long at anthesis, rusty pilose; bracts and bracteoles 
persistent or not in fruit, loosely appressed rusty hirsute. Flowers with pedicel c. 1 
mm long; calyx rusty long-pilose, ciliate, with lobes to 1.5 mm long; corolla white 
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2mm 


Fig. 1. Symploces adenophylla. A, flowering leafy twig; B, detail of venation and gland on 
lower leaf surface; C, open flower; D, longitudinal section of open flower; E, stamens; F, 
fruiting leafy twig: G, infructescence. (A and C-E trom SPN 4065, B from S 26434, F—G from 
Sugau JBS 11.) 
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when fruiting leafy twig; G, infructescence. (A from SNP 4065, B from S 26434, C—E from 
SNP 4065, F-G from Sugau JBS 11.) 


fresh, c. 5 mm long; stamens 60-90; disk stellate, densely hirsute; ovary c. 1 mm 
high, somewhat obscured by bracteoles and rusty long pilose tomentum, style 
glabrous, c. 6 mm long. Fruits cylindrical-obovoid, slightly curved or narrowly 
flask-shaped, c. 1.3 x 0.4 cm, short-hairy, brilliant dark shiny blue when ripe, with 
erect calyx lobes. 
Endemic in Borneo. In Sabah, known from Mt. Kinabalu in Ranau district and G. 
Lotung in Kinabatangan district (e.g., Clemens 28795, RSNB 4953, SAN 76486, 
SAN 83258, and SPN 5168) and in Sarawak, from Batu Lawi, Marudi district (e.g., 
S 50549 and S 50904). Also occurring in E Kalimantan on G. Kemul, W Kutei 
(e.g., Endert 3933). In lower to upper montane forests at 1400-2500 m altitude, in 
the crevices of granite rocks in damp, shady places. 

Shrub or treelet to 10 m tall. Leaf margin recurved to revolute; lateral veins merging 

with the reticulations towards the margin or forming an indistinct intramarginal vein. 

Inflorescence a 1—4-flowered raceMe........... 0... ccc eee eee eene eee ee ee eneeeenenenenenees 29 


29. Petiole 3-4 mm long. Raceme 3-flowered. Pedicels 1-5 mm long. Calyx appressedly 
Drown: pilosevses cica ic ah evan bare Ba ae va Seelam eee 9. S. colombonensis 
Petiole channelled above, 1-2 mm long. Flowers solitary, pedicel 5—12 mm long, or a 
raceme with up to 4 very shortly pedicellate flowers. Calyx lobes sparsely pilose to 
glabrous. c.2203 eee se enes AGa lag ede een oe oad hese ds Cae ea deateses 24. S. zizyphoides 


1. Symplocos adenophylla Wall. ex G.Don Fig. 1. 
(Greek, adeno = gland, phulon = leaf; the glandular leaf margin) 


Gen. Hist. 4 (1837) 3; C.B. Clarke in Hooker f, Fl. Brit. Ind. 3 (1882) 575; Stapf op. cit. 204; Brand 
op. cit. (1901) 48; King & Gamble op. cit. 240; Merrill, Philip. J. Sci. 2 (1907) Bot. 298, op. cit. 
(1921) 486; Ridley op. cit. (1923) 303; Masamune op. cit. 607; Nooteboom op. cit. (1975) 121, op. 
cit. (1977) 239; Kochummen op. cit. 268; Anderson op. cit. 327; Whitmore, Tantra & Sutisna op. cit. 
340; Turner op. cit. 479; Coode et al. (eds.) op. cit. 315. Type: Wallich Cat. 4427A, Peninsular 
Malaysia, Penang (holotype K-W; isotypes BM, CGE, E, FI, K, MEL, NY, W). Synonyms: 
Symplocos bancana Miq., Fl. Ned. Ind., Suppl. 1 (1861) 476; S. iteophylla Miq. op. cit. (1861) 476; 
Eugeniodes adenophyllum (Wall. ex G.Don) Kuntze op. cit. 410; S. adenophylla Wall. ex G.Don var. 
virgata Wall. ex Brand op. cit. (1901) 48; S. constricta Brand op. cit. (1901) 41; S. beccarii Brand op. 
cit. (1901) 49; S. adenophylla Wall. ex G.Don var. atrata Brand op. cit. (1906) 748; S. fulvosa King & 
Gamble op. cit. 2; S. adenophylla Wall. ex G.Don var. merrittii Brand, Philip. J. Sci. 3 (1908) Bot. 7; 
S. palawanensis Brand op. cit. (1908) 10; S. pruniflora Ridl., J. Fed. Mal. St. Mus. 4 (1909) 46; S. 
brandii Elmer, Leafl. Philip. Bot. 4 (1912) 1477; S. pahangensis Brand in Fedde, Rep. 14 (1916) 326; 
S. adenophylla Wall. ex G.Don var. montana Ridl. op. cit. (1923) 303. (For further synonyms, cf: 
Nooteboom op. cit. (1975) 122). 


Shrub or tree, 15-30 m tall, 20-40 cm diameter. Bark smooth, often mottled, pale grey to 
dark brown or black; inner bark pale yellow, brown, pink or green. Sapwood yellow to 
brown, medium hard. Twigs straight, terete, (2-)3-4(-4.5) mm diameter; young parts finely 
striate, densely minutely rufous to dark brown tomentose, grey to red-brown; older parts 
almost smooth, glabrescent, dark grey to black. Leaves spirally arranged, thin-coriaceous, 
slightly glossy above, sparsely puberulous to glabrous on both surfaces, drying pale olive- 
green to rich chocolate-brown; blade ovate-elliptic, (4-)5—10(-15.5) x (0.7—)1.5-3(-5.5) 
cm, base slightly asymmetric, shortly attenuate, margin slightly recurved, usually appearing 
very shallowly toothed or crenulate from base to apex due to the presence of densely set but 
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hardly raised pellucid glands, apex attenuate, acumen curved, to 3 cm long; midrib finely 
channelled above, sharp below; lateral veins (5—)6—7(—11) pairs, obscure above, distinct 
below, distant, looping and joining to form an intramarginal vein; intercostal venation finely 
reticulate, distinct below; petiole (4—)6-9(—11) mm long, shallowly channelled almost to the 
base above, flanges glandular as the leaf margin at least near junction with the blade, 
glabrous or if pubescent the indumentum as that of the twig, slender, rugulose, usually 
drying same colour as twig. Inflorescences racemes or panicles with up to 3 basal 
branches, 0.9-4(—6) cm long, many-flowered; axis indument as twig, bracts, bracteoles and 
ovary; bracts and bracteoles with pellucid glands on margin, persistent in fruit, minute, to 
1.2 mm and 0.5-0.8 mm long respectively. Flowers: upper ones sessile, lower ones 
sometimes shortly pedicellate (pedicels to 2.5 mm long), minute; calyx lobes triangular with 
rounded apex, more or less densely rufous or dark brown puberulent-tomentose but less 
densely so towards the sometimes pellucid-glandular margin, 0.3-0.7 mm long; corolla 
lobes oblong-ovate, white to yellow when fresh, fragrant, glabrous, to 3 mm long; stamens 
25 or more, anthers yellow when fresh; disk glabrous; style glabrous, to 2 mm long. 
Infructescences often with rather few fruits. Fruits cylindrical-ellipsoid to slightly 
obovoid, to 1 x 0.6 cm, obscurely ridged, sparsely puberulent to glabrous, ripening blue, 
with remains of the calyx lobes incurved over the hardly sunken disk and style-base. 


Vernacular names. Sabah—jiak (Malay), loboh (Kadazan), pelawan-pelawan (Sandakan). 
Sarawak—irah, jirak, kabang (Iban). 


Distribution. China (including Hainan), Indo-China, Thailand, throughout Malesia, except 
Java, the Lesser Sunda Is. and New Guinea. In Sabah, common and widely distributed from 
Kota Belud to Sipitang districts in the W to Ranau, Keningau, Kinabatangan, Lahad Datu, 
Sandakan, and Tambunan districts in the E (e.g., RSNB 4459, SAN 53963, SAN 75934, SAN 
117290, and SAN 140807). In Sarawak, somewhat scattered, occurring in Belaga, Kuching, 
Lawas, Limbang, Lubok Antu, Lundu, Marudi, and Miri districts (e.g., S 8430, S 12055, S 
21441, S 26306, and S 46837). Also occurring in Bt. Belalong, Brunei (e.g., BRUN 3155) 
and in C and SE Kalimantan (e.g., Burley, Tukirin et al. 3275, Kostermans 10173 and 
Mogea 3842). 


Ecology. In kerangas forest on coastal and lowland sites but more commonly in montane 
forest or high kerangas forest at 1300-3000 m altitude, with a marked preference for 
hillsides and exposed ridges and summits, preferring poor, sandy soils and occasionally 
found on limestone and ultrabasic soils. 


Uses. The timber is locally used for beams and the bark for dyeing cloth in W Borneo, 
where it is known as kayu kain. 


2. Symplocos anomala Brand 
(Greek, anomalos = not according to rule; the midrib is raised or flat above, unlike other 
Symplocos species) 


Bot. Jahrb. 29 (1900) 259, op. cit. (1901) 67; Nooteboom op. cit. (1975) 126, op. cit. (1977) 239; 
Kochummen op. cit. 268; Anderson op. cit. 327; Whitmore, Tantra & Sutisna op. cit. 341; Turner op. 
cit. 479; Argent et al. (eds.) op. cit. 618. Lectotype (Nooteboom, 1975): Henry 7094, E China, 
Szechuan (hololectotype E; isolectotype K). Synonyms: Symplocos concolor Brand op. cit. (1901) 
65; Bobua anomala (Brand) Migo, Bot. Mag. Tokyo 56 (1942) 267. (For further synonyms, cf: 
Nooteboom op. cit. (1975) 126). 
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Shrub or tree to 30 m tall, to 50 cm diameter. Bark smooth, grey or brown; inner bark 
yellow, pink or brown. Sapwood yellow to white, hard. Twigs straight, sometimes crooked 
or slightly zigzag, terete to irregularly grooved, to 5.5 mm diameter, coarsely striate, 
shortly, densely, appressedly pale brown to rufous pilose, pale to dark brown; older parts 
glabrescent. Terminal buds densely appressedly pale-brown pilose. Leaves spirally 
arranged, chartaceous to thin-coriaceous, slightly glossy above, glabrous or virtually so, 
drying yellow-brown; blade elliptic to ovate-elliptic, 3.5-10.5 x 1.5—4 cm, base shortly 
attenuate to cuneate, decurrent as flanges on petiole, margin slightly recurved, obscurely, 
minutely dark-glandular toothed, apex sharply acuminate, acumen slightly curved, to 1.5 
cm long; midrib flat or raised above, glabrous or if with hairs, these often located in the 
channel; lateral veins 8-13 pairs, branching and joining towards margins to form an 
indistinct double intramarginal vein; intercostal venation finely reticulate, forming a loose 
network below; petiole (2—)4.5—6(—7.5) mm long, narrowly flanged to base, glabrous 
throughout or shortly pilose along axis above and sparsely pilose below, rugulose, drying 
same colour as twig or black. Inflorescences in the axils of upper leaves, racemes to 1.5 cm 
long, 3—7-flowered; axis, bracts, bracteoles, calyx and ovary densely, shortly, pale brown 
appressed-pilose; bracts and bracteoles persistent, minute. Flowers: pedicels to c. 2 mm 
long; calyx tube to 0.5 mm long, lobes shallow, rounded, ciliolate, to 0.5 mm long; corolla 
lobes ovate, white when fresh, glabrous, c. 3 mm long; stamens 50 or more; disk shortly 
hairy; ovary c. 0.8 mm high, style glabrous. Infructescences to 2.6 cm long. Fruits 1-3 per 
infructescence, ellipsoid-obovoid, to 1.5 x I cm, faintly ridged or not, sparsely, shortly 
pilose to glabrescent, ripening purple to black, drying dark brown, with brown to black, 
persistent, erect to apically incurved calyx lobes and persistent style base. 


Distribution. China (including Hainan), Japan, Ryu Kyu Is., Taiwan, Myanmar, Indo- 
China, Thailand, N Sumatra, Peninsular Malaysia, and Borneo. In Sabah, common on Mt. 
Kinabalu and scattered in Keningau, Kinabatangan, Penampang, Sipitang, Tambunan, and 
Tawau districts (e.g., RSNB 4612, SAN 16710, SAN 47214, SAN 66821, and SAN 76811). In 
Sarawak, known from G. Murud, Lawas district (e.g., S 26357) and Datu Protected Forest, 
Lundu district (e.g., S 41914). 


Ecology. Chiefly in primary lower montane or upper montane forests at 900-2000 m 
altitude but at Datu Protected Forest occur in mixed dipterocarp forest at c. 400 m. On 
mountain slopes or sometimes ridges or beside streams; prefers black, moist soils. 


3. Symplocos borneensis Brand 
(of Borneo) 


In Engler, Planzenreich 6 (1901) 56; Merrill op. cit. (1921) 486; Masamune op. cit. 608; Nooteboom 
op. cit. (1975) 134, op. cit. (1977) 242; Anderson op. cit. 327; Whitmore, Tantra & Sutisna op. cit. 
341. Type: Beccari PB 3467, Borneo, Sarawak (holotype P; isotypes K, L). 


Twigs straight, /ongitudinally grooved, glabrous. Leaves spirally arranged, glabrous, 
drying dark olive-green above, paler below; blade narrowly elliptic, 5-8 = 2-2.5 cm, base 
acute, margin entire, recurved, apex rounded to slightly acuminate, acumen with a broad, 
rounded tip; midrib channelled above; lateral veins 6—9 pairs, faintly prominent below, 
joining into an intramarginal vein; intercostal venation reticulate, obscure below; petiole 3— 
4 mm long. Inflorescences lax racemes to 5 cm long, 7— more-flowered; axis minutely, 
sparsely hairy to glabrous; bracts and bracteoles caducous, glabrous, ciliolate, c. 1 mm and 
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0.5 mm long respectively. Flowers: pedicels to 2 mm long; calyx glabrous, lobes ciliolate, 
c. 1 mm long; corolla lobes c. 5 mm long; stamens 60—80; disk 5-glandular, shortly pilose; 
ovary glabrous, 1—-1.25 mm high, style c. 5 mm long, glabrous except for the conical, 
shortly pilose base. Fruits unknown. 


Distribution. Endemic in Borneo. Known only by four collections from Sarawak (Beccari 
PB 3467) and W Kalimantan (Hallier 2197, Teijsmann 8402 and Teijsmann 8403). 


Ecology. Lowland mixed dipterocarp forest. 


4. Symplocos buxifolia Stapf 


(Latin, Buxus = the box tree, folium = leaf; with leaves like those of the box tree) 


FMK (1894) 206; Brand op. cit. (1901) 64; Merrill op. cit. (1921) 486; Masamune op. cit. 608; 
Nooteboom op. cit. (1975) 136, op. cit. (1977) 243; Whitmore, Tantra & Sutisna op. cit. 341. Type: 
Low s.n., Borneo, Sabah, Mt. Kinabalu (holotype K; isotypes CGE, LE). 


Shrub or small tree to 10 m tall. Twigs straight, stout, to 6 mm diameter, without 
prominently raised leaf scars; young parts longitudinally ridged; older parts becoming 
horizontally cracked, glabrous or almost so, dark brown. Leaves spirally arranged, densely 
set, coriaceous, glabrous on both surfaces, drying olive-brown above, brownish green or 
yellow-green below; blade obovate-elliptic, 2-4.5 =x 1-2.5 cm, base shortly attenuate, 
decurrent as flanges on petiole, margin recurved only from midpoint to leaf base, plane and 
sharply black-gland-tipped denticulate from midpoint to apex, apex obtuse to rounded; 
midrib narrowly channelled above; lateral veins 4-6 pairs, raised or impressed above, 
prominently raised below, looping and joining at some distance from margin; intercostal 
venation reticulate, raised or obscure above, prominently raised below; petiole c. 4-5) mm 
long, channelled and sharply flanged to the base, glabrous, eventually rugulose. 
Inflorescences in the axils of upper leaves, 1—3-flowered racemes or flowers solitary; axis 
1.4-3 cm long, glabrous or with sparse, appressed hairs distally, bearing a few to many 
subfoliose, elliptic, caducous, glabrous, ciliate-margined bracts to 6 x 2 mm. Flowers: 
pedicels to 4 mm long; calyx divided to base, Jobes ovate, blunt-tipped, membranous, 
glabrous, sometimes ciliate at base, 2.5—2.75 mm long; corolla yellow to white when fresh, 
glabrous, lobes c. 5 mm long; stamens numerous; ovary glabrous, 1.5—2 mm high. Fruits 
ellipsoid-ovoid, c. 1.3 x 0.6 cm, hardly ridged, glabrous, purple when fresh, drying brown, 
with persistent, more or less erect calyx lobes. 


Distribution. Endemic in Sabah. Only known from Mt. Kinabalu area (e.g., Clemens 
51123, RSNB 877, SAN 22064, SAN 29289, SAN 46551, and SAN 54687). 


Ecology. Montane to subalpine forests at 2600-4100 m altitude. 
5. Symplocos buxifolioides K.G.Pearce 


(resembling Symplocos buxifolia) 


Gard. Bull. Sing. 55 (2003) 69. Type: Chew & Corner RSNB 5882, Borneo, Sabah, Mt. Kinabalu, 
Mesilau (holotype SING). 
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Tree to 10 m tall, to 10 cm diameter. Twigs weakly, irregularly curved, smaller ones 
distinctly zigzag with nodes closely set, slender, up to 4 mm diameter, dark brown to black; 
young parts longitudinally ridged and sparsely appressed long-pilose; older parts becoming 
horizontally cracked, glabrescent, without prominently raised leaf scars. Leaves spirally 
arranged; coriaceous, glabrous above, hairy to virtually glabrous below, drying olive-brown 
above, yellow-green below; blade broadly ovate-elliptic, 2.5-4.5 x 1-3 cm, base shortly 
attenuate, margin revolute except sometimes at apex, shallowly, obscurely toothed from 
near base, apex acute, shortly apiculate; midrib narrowly channelled above; lateral veins 
(6-)7-8 pairs, joining to form an intramarginal vein; intercostal venation reticulate, raised 
above and prominently raised below; petiole 3.5-5 mm long, sharply flanged to base. 
Inflorescences in the axils of upper leaves and below on leafless twigs, 1—3-flowered 
racemes; axis 2—5(—9) mm long, shortly, moderately densely appressed-pilose; bracts early 
caducous. Flowers: pedicels to 0.5 mm long; calyx tube c. 0.3 mm long, lobes broadly 
ovate, chartaceous, ciliate almost to apex, moderately densely to sparsely appressed-hairy, 
c. 1 mm long; corolla white, glabrous, 3.5—-4 mm long; ovary sparsely to densely appressed 
hairy, 1.5 mm high. Fruits solitary on a pedicel to 9 mm long, ovoid to curved ellipsoid, 1- 
1.5 x 0.5-0.7 cm, hardly to shallowly ridged, sparsely appressed-pilose to glabrescent, 
drying yellowish brown, with persistent and erect calyx lobes. 


Distribution. Endemic in Borneo. Only known from Mt. Kinabalu in Sabah (e.g., Hotta 
3840, RSNB 5882, RSNB 5911, SAN 46593, and SAN 54254). 


Ecology. Upper montane forest at 2400-3600 m altitude. 


6. Symplocos celastrifolia Griff. ex C.B.Clarke Fig. 2. 


(Latin, with leaves like those of Celastrus, Celastraceae) 


In Hooker f,, Fl. Brit. Ind. 3 (1882) 575; Brand op. cit. (1901) 48; King & Gamble op. cit. 239; Merrill 
op. cit. (1921) 486; Ridley op. cit. (1923) 302; Merrill op. cit. (1929) 248; Masamune op. cit. 608; 
Nooteboom op. cit. (1975) 138, op. cit. (1977) 244; Kochummen op. cit. 269; Anderson op. cit. 328; 
Whitmore, Tantra & Sutisna op. cit. 341; Tumer op. cit. 479; Coode et al. (eds.) op. cit. 315; Argent 
et al. (eds.) op. cit. 619. Type: Griffith 3651, Peninsular Malaysia, Malacca (holotype K). Synonyms: 
Eugeniodes celastrifolius (Griff. ex C.B.Clarke) Kuntze op. cit. 975; Symplocos nigricans Brand op. 
cit. (1901) 49; S. candicans Brand op. cit. (1901) 49; S. hutchinsonii Brand, Philip. J. Sci. (1909) Bot. 
109; S. peninsularis Brand op. cit. (1909) 110. 


Tree to 30 m tall, to 60 cm diameter. Bark smooth to scaly and lenticellate, brown or grey; 
inner bark red to yellow, exuding white sap. Sapwood white to yellow, soft. Twigs weakly 
curved, terete, to 4(—5) mm diameter, finely striate, glabrous; young parts typically rich or 
dark brown; older parts grey-brown, sometimes with conspicuous pale, warty lenticels. 
Leaves spirally arranged, chartaceous to thin-coriaceous, glabrous or sparsely appressed- 
pilose on midrib and veins below, drying olive-green often with a pattern of fine, dark 
marks parallel to the veins, to almost black above, usually considerably paler below; blade 
elliptic to elliptic-obovate, (2—)6—8(—12) x (0.8-)2.5—4(-6) cm, base attenuate, decurrent on 
petiole, margin usually distinctly, coarsely crenate with black glandular teeth, thickened, 
plane or slightly recurved, apex shortly acuminate, acumen to 1.3 cm long; midrib above 
broadly, shallowly impressed at least near leaf base to flat near leaf apex; lateral veins (6— 
)8-9(-11) pairs, fine, obscure, branching and merging with the reticulations towards margin 
to form an indistinct intramarginal vein; petiole (3—)5—7(—12) mm long, flat or hardly 
channelled, flanged to base due to decurrence of lamina, glabrous or occasionally hairy, 
drying dark. Inflorescences in the axils of upper leaves, many-flowered racemes to 9.5 cm 
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long with up to 2 basal branches; axis slender, shortly appressed-pilose; bracts and 
bracteoles keeled, caducous or persistent at anthesis, glabrous to rarely shortly, sparsely 
appressed-pilose especially on the keel, ciliate, to 2 mm long and 1.5 mm long, respectively. 
Flowers sessile or pedicellate (pedicel to 4 mm long); calyx glabrous, tube to 1 mm long, 
lobes oblong-ovate, blunt, entire to minutely ciliate, drying pale, to 1.5 mm long; corolla 
oblong-obovate, white and fragrant when fresh, glabrous, to 4 mm long; stamens 25 to 
numerous; disk glabrous; ovary glabrous, drying darker than calyx, to 1 mm high, style 
glabrous. Fruits ovoid to almost globose, c. | x 0.7(-0.9) cm, smooth, ripening deep bluish- 
purple, drying warm-brown, glabrous, with conspicuous, erect and apically incurved to 
slightly spreading calyx lobes. 


Vernacular names. Sabah—dampol, enadak (Dusun), inderatan (Bajau), inderopis, 
kalasiwai (Dusun), kulim babok (Malay), lamai-lamai (Dusun), makulat, mata kinai, rinda- 
rinda, tukil-tukil (Dusun). Sarawak—jirak, maba (Iban), puruk, purup (Dayak). 


Distribution. Peninsular Thailand and throughout Malesia except Java, the Lesser Sunda 
Is., the northern islands of the Philippines, the northern half of Sulawesi, and most parts of 
Maluku. In Borneo, common in Sabah and frequently collected in most districts (e.g., SAN 
98754, SAN 102576, SAN 127398, SAN 133557, and SAN A 4090). In Sarawak, less 
common and known from Bintulu, Kuching, Lundu, Mukah, and Saratok districts (e.g., S 
8437, S 12023, S 18498, S 24530, and S 31589). Also recorded from Brunei (e.g., BRUN 
693, BRUN 5361, BRUN 7829, BRUN 7859, and Wong WKM 198) and from Kalimantan 
(e.g., Kostermans 6108). 


Ecology. Most common at or near sea level, on rocks by the sea or at the inland margin of 
sandy beaches, also in swamp forests and at the edge of mangrove forest, on flat or hilly 
land and often by rivers and on sandy soils. In Sabah, once collected at 1000 m altitude. 


Uses. The timber is used for firewood. 


7. Symplocos cerasifolia Wall. ex A.DC. 
(Latin, cerasus = the cherry tree, folium = leaf; with leaves like those of cherry tree) 


Prodr. 8 (1844) 257; Miquel, Fl. Ned. Ind. 1, 2 (1859) 466; C.B. Clarke op. cit. 580; Brand op. cit. 
(1901) 52; King & Gamble op. cit. 245; Ridley op. cit. (1923) 306; Nooteboom op. cit. (1975) 140, 
op. cit. (1977) 245; Kochummen op. cit. 269; Anderson op. cit. 328; Whitmore, Tantra & Sutisna op. 
cit. 341; Turner op. cit. 479; Argent et al. (eds.) op. cit. 619. Type: Wallich 4434, Peninsular 
Malaysia, Penang (holotype G-DC; isotypes BM, CGE, K-W, LE). Synonyms: Bobua cerasifolia 
(Wall. ex A.DC.) Miers, J. Linn. Soc. Bot. 17 (1879) 304; Eugeniodes cerasifolia (Wall. ex A.DC.) 
Kuntze op. cit. 975. 


Tree to 20 m tall, to 21 cm diameter. Bark smooth, grey to brown; inner bark fibrous, red to 
brown, exuding some watery sap. Sapwood white to yellow. Twigs fairly straight, glabrous 
or with scattered weak hairs to more than 2 mm long, minutely striate and shallowly 
grooved and red-brown near apex; older parts terete, coarsely striate, grey. Terminal buds 
with ovate to orbicular, dark, ciliate, sparsely to densely appressed long-pilose, keeled 
scales to 7 mm long. Leaves spirally arranged, chartaceous to thin-coriaceous, with a few 
scattered 
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Fig. 2. Symplocos celastrifolia. A, flowering leafy twig; B, fully open flower with two petals 
removed: C, longitudinal section of open flower; D, adaxial view of stamen-bundle; E, fruiting 


leafy twig; F, detail of venation of lower leal surface near margin; G, fruit. (A-D from SAN A 
2120, E-G from SAN 84353.) 
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hairs to virtually glabrous except on midrib and veins below, drying olive-grey to olive- 
brown; blade elliptic to elliptic-obovate, (8—)11—17(—22) x (2.5—)3—6 cm, base narrowly to 
broadly cuneate-attenuate, margin plane, bluntly black-glandular-tipped serrate, often with 
1 to several shallower teeth between longer ones, apex acuminate, acumen 0.7—2.2 cm long; 
midrib finely channelled above, sparsely long-pilose to virtually glabrous below, warm- 
brown below; /ateral veins 9-12 pairs, more or less sunken above, looping and joining to 
form an indistinct intramarginal vein; intercostal venation fine, irregularly, distantly, wavy- 
scalariform; petiole 10-22 mm long, scarcely channelled, flanged near leaf blade or to 
base, glabrous or pilose as twig, drying same colour as twig. Inflorescences in the axils of 
upper leaves, /0(—15)-flowered spikes to 3.2 cm long, in bud spherical or resembling a short 
cone due to overlapping bracts; axis densely rufous-tomentose; bracts orbicular, rounded to 
emarginate, caducous, ciliate, outermost ones almost glabrous, inner ones densely pale or 
rufous appressed-tomentose except on margins, to 6 mm long; bracteoles oblong, ciliate, 
tomentose, keeled, caducous or occasionally persistent at anthesis, c. 3.5 mm long. Flowers 
sessile; calyx glabrous, green when fresh, to 3.5 mm long, lobes triangular, 1-1.2 mm long; 
corolla lobes oblong-elliptic, white when fresh, glabrous, to 4 mm long; stamens 50 or 
more, yellow when fresh; disk minutely hairy; ovary drying rich brown in contrast with 
paler calyx, glabrous, 0.7-1.5 mm high, style glabrous. Fruits solitary or two per 
infructescence, ellipsoid-ovoid, occasionally ellipsoid-obovoid, 3.5(—4) <x 2 cm, glabrous, 
not or faintly ridged, white to green to bluish green; calyx lobes or their remains inclined 
over the deeply sunken style-base. 


Vernacular names. Sabah—madang (Malay). Sarawak—irak (Iban). 


Distribution. Extreme southern parts of Peninsular Thailand, Sumatra (including Bangka), 
Peninsular Malaysia, Borneo, and W New Guinea. In Sabah, known from Kinabatangan, 
Lamag, Ranau, Sandakan, Sipitang, and Telupid districts (e.g., SAN 45168, SAN 72919 and 
SAN 79081). In Sarawak, recorded from Kapit, Kuching, Lundu, and Simunjan districts 
(e.g., S 36158, S 38599, S 41599, S 41966, and S 68486). Also occurring in Kalimantan 
(e.g., Veldkamp 8519). 


Ecology. Chiefly in lowland mixed dipterocarp forest but also in kerangas, hill mixed 
dipterocarp and lower montane forests to 1000 m altitude, on hillsides and ridges. 


Notes. Nooteboom (op. cit. (1975) 140) distinguished two varieties, viz. var. cerasifolia and 
var. grandifolia Noot. In Sabah and Sarawak, only var. cerasifolia has been recorded. Var. 
grandifolia is apparently rare and known only from Asahan in Sumatra. 


8. Symplocos cochinchinensis (Lour.) S.Moore 
(of Cochin-china) 


J. Bot. 52 (1914) 148; Nooteboom op. cit. (1975) 141, op. cit. (1977) 245; Kochummen op. cit. 269; 
Anderson op. cit. 328; Whitmore, Tantra & Sutisna op. cit. 341; Turner op. cit. 480; Argent et al. 
(eds.) op. cit. 619. Basionym: Dicalyx cochinchinensis Lour., Fl. Cochinch. 1 (1790) 663. Type: 
Loureiro s.n., “Cochinchina” (holotype BM). Synonyms: Symplocos ferruginea Roxb., Fl. Ind. ed. 
Carey 2 (1832) 542; S. spicata Roxb., op. cit. 542; S. laurina Wall. ex G.Don op. cit. 3; S. mollis 
Wall. ex G.Don op. cit. 3; S. spicata Roxb. var. malasica C.B.Clarke op. cit. 573. 


Tree to 35 m tall, to 50 cm diameter. Bark smooth, black, grey, brown or sometimes green; 


inner bark orange to yellowish green. Sapwood white to yellow, medium hard. Twigs 
straight to obscurely zigzag, terete, coarsely striate; younger parts densely shortly rufous 
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tomentose to almost glabrous, pale to dark brown; older parts glabrescent, grey to brown, 
sometimes with peeling bark. Terminal buds with pale to rufous indumentum. Leaves 
spirally arranged, chartaceous to coriaceous, with scattered hairs to virtually glabrous 
above and similar to more densely hairy below, drying olive-yellow, olive-green or olive- 
brown; blade elliptic to ovate-elliptic or obovate-elliptic to oblong, 6—18(—20) x 2—8(-9) 
cm, base cuneate to obtuse, hardly decurrent on petiole, margin faintly to distinctly toothed, 
apex short-acuminate; midrib channelled above at least near leaf base, glabrous to 
tomentose; Jateral veins 6-14 pairs, inconspicuous above, prominently raised below, not 
forming a distinct intramarginal vein; intercostal venation reticulate, inconspicuous above, 
distinct below; petiole 6—20 mm long, channelled at least distally, tomentose as twig to 
glabrescent. Inflorescences in the axils of upper leaves, spikes or racemes bearing 
numerous flowers, to 9.5 cm long, with up to 3 basal branches; bracts and bracteoles 1-2 
mm or longer, together forming a calicyle hiding the ovary or enveloping the base of the 
ovary, persistent after anthesis. Flowers: calyx appressedly pubescent to glabrous. Fruits 
flask-shaped to globose, 0.5—1 x 0.4—-0.8 cm; calyx enlarged and forming a conical beak or 
not. 





Vernacular names. Sabah—kayu ara (Kota Belud). Sarawak—irak (Iban, Belaga), kayu 
buyun (Kelabit). 


Distribution. India, Myanmar, Thailand, Indo-China, China (including Hainan), Japan, Ryu 
Kyu Is., Taiwan, throughout Malesia (except the Lesser Sunda Is., Sulawesi and Maluku) to 
Australia, the Solomons, New Hebrides and Fiji. In Borneo, recorded from Brunei, 
Kalimantan, Sabah, and Sarawak. 


Ecology. In primary and secondary mixed dipterocarp to lower montane forests to 1800 m 
altitude but most commonly above 1300 m, on hillslopes and ridges and sometimes by 
streams, on brown soils. 


Uses. In Sarawak, Kelabit women wear the seeds as beads, as protection against evil spirits 
after childbirth. 


Notes. Nooteboom (op. cit. (1975) 141) recognised four subspecies, viz. subsp. 
cochinchinensis, subsp. laurina, subsp. leptophylla, and subsp. thwaitesii, of which only 
subsp. cochinchinensis and subsp. /aurina occur in Sabah and Sarawak. 


Key to subspecies and varieties 


Leaves with 10-14 pairs of lateral veins. Calyx lobes more or less densely hairy, often 

enlarged in fruit, forming a conical beak........... 0... ecccec cece eee eee eee e ene ne ea enaeneenenaes 
subsp. cochinchinensis var. cochinchinensis 
Nooteboom op. cit. (1975) 150, op. cit. (1977) 246. Synonyms: Symplocos ferruginea Roxb., op. 
cit. 542; S. mollis Wall. ex G.Don op. cit. 3. 
Twigs with young parts densely, shortly rufous tomentose. Leaves (6.5—)8—18(—20) x 
(2-)8(—9.4) cm, margin slightly recurved, distinctly, sharply dark-glandular toothed, 
apex sharp. Inflorescences spikes with up to 3 basal branches; axis indumentum similar 
to or denser than that of twig; bracts c. 2 mm long, bracts and bracteoles spreading 
and overlapping to form a shallow cup (persistent in fruit) round the short, glabrous to 
sparsely pilose, rugulose ovary which is thus entirely concealed at anthesis. Fruit flask- 
shaped to almost globose, to 0.9 x 0.8 cm, slightly rugulose or ribbed, drying dark 
brown to black, including the conical beak formed by the overlapping calyx lobes. 


405 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 


Distribution as for the species but not reaching Australia, the Solomons, New Hebrides 
and Fiji and scarce in the Philippines. In Sabah, recorded from Keningau, Kota Belud 
and Ranau districts (e.g., SAN 29246, SAN 32350, SAN 32391, SAN 53958, SAN 76410, 
and SAN 87417) and in Sarawak, from Marudi and Sri Aman districts (e.g., S 42709, S 
51083, S 51536, and S 51578). Also known from C Kalimantan (e.g., bb 13698 and 
Hallier 1379). 

Leaves with 6-9 pairs of lateral veins. Calyx lobes, if hairy, then sparsely so, not enlarged 


subsp. laurina (Retz.) Noot. var. laurina 

(Latin, Laurus = a bay tree; like the bay tree) 

Nooteboom, Leiden Bot. Ser. 1 (1975) 156, op. cit. (1977) 248; Kochummen op. cit. 269. 
Basionym: Myrtus laurinus Retz., Observ. Bot. 4 (1786) 26. Type: Herbarium Hermann, Sri 
Lanka (holotype P, n.v.; isotype L). Synonyms: Symplocos spicata Roxb., op. cit. 542; S. laurina 
Wall. ex G.Don op. cit. 3; S. spicata Roxb. var. malasica C.B.Clarke op. cit. 573. 

Twigs with young parts almost glabrous with a few long weak hairs. Leaves 6-11 x 
2.5-4 cm; margin plane, hardly to bluntly toothed, acumen apically rounded. 
Inflorescences racemes, sometimes with a basal branch; axis minutely tomentose to 
glabrescent; bracts c. 1 mm long, mostly not persisting to fruiting stage. Fruits ovoid to 
almost globose, 0.6—0.8 x 0.8—1 cm, smooth, drying medium brown, with triangular, 
apically rounded calyx lobes not enlarged in fruit but inclined towards the remains of 
the style base or even flattened onto the apex of the fruit. 

India, Sri Lanka, Myanmar, Thailand, Indo-China, China (including Hainan), Taiwan, 
Japan, Sumatra, Peninsular Malaysia, Borneo, Java, and Sulawesi. In Sabah, known 
only from Ranau district (e.g., SAN 123332) in hill ridge forest. In Sarawak also rare, 
recorded only from Belaga district at 500 m (e.g., S 67907). Also occurring in Brunei 
(e.g., Coode 7936) and Kalimantan (e.g., Jaheri 1758 and Main 2121). 


9. Symplocos colombonensis Noot. 
(of the Kolombon R. basin, Sabah) 


Leiden Bot. Ser. 1 (1975) 177, op. cit. (1977) 255; Whitmore, Tantra & Sutisna op. cit. 342. Type: 
Clemens 33706, Borneo, Sabah, Mt. Kinabalu, Kolombon R. basin (holotype L; isotypes BM, BO, G, 
K). 


Shrub or treelet to 10 m tall. Twigs somewhat zigzag, dark brown appressed-tomentose. 
Leaves alternately arranged, glabrous above, sparsely appressed-pilose below especially on 
the margin; blade ovate, 4-9 x 1.5—3.5 cm, base cuneate to rounded, often shortly attenuate, 
margin often revolute, often sharply glandular-dentate, apex acuminate, acumen (0.7—)0.9— 
1.6 cm long; midrib channelled above, prominent below, appressed-pubescent; lateral veins 
7-11 pairs, arching upwards and joining with the reticulations towards the margin or into 
an inconspicuous intramarginal vein; intercostal venation prominent, rather coarsely 
reticulate; petiole 3-4 mm long, not swollen along its length, indumentum as that of twig. 
Inflorescences Jax, 3-flowered racemes to 3 cm long; bracts and bracteoles soon caducous, 
pubescent. Flowers: pedicel finely appressedly pubescent, /—5 mm long; calyx appressedly 
brown pilose, tube 2-3 mm long, lobes triangular, 1.5—2.5 mm long; corolla glabrous or 
thinly red-hairy on the outside in bud, c. 5 mm long; stamens c. 90 or more arranged in 5 
distinct bundles, up to 7 mm long; disk glabrous or with some hairs, 5-glandular; ovary 
appressedly brown-pilose, 1.5—2 mm high, style glabrous, thickened towards the base, 4—5 
mm long. Fruits ovoid or ellipsoid, 1-1.5 x 0.6 mm, with persistent calyx lobes. 
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Distribution. Endemic in Borneo and confined to the western slopes of Mt. Kinabalu in 
Sabah (e.g., Clemens 33766, Clemens 51103, Nooteboom 1496, and SFN 27507). 


Ecology. Upper montane forest at 2100-3100 m altitude. 


10. Symplocos costatifructa Noot. Fig. 3. 
(Latin, costatus = ribbed, fructus = fruit; the ribbed fruit) 


Blumea 31 (1986) 277, FM 1, 10 (1989) 719; Whitmore, Tantra & Sutisna op. cit. 342; Coode et al. 
(eds.) op. cit. 315. Type: Chai S 34756, Borneo, Sarawak, Baram district, Ulu Tinjar (holotype L; 
isotypes K, KEP, SAR). 


Treelet to 10 m tall, to 10 cm diameter. Bark smooth, hoop-marked, brown; inner bark 
white to pale brown, thin. Sapwood white or red-yellow. Twigs more or less curved, more 
than 4 mm diameter; young parts grooved, drying pale yellowish-green; older parts terete, 
striate, virtually glabrous, dark brown. Terminal buds prominent, lanceolate, appressed- 
pilose, drying brown. Leaves spirally arranged, mostly located at or near apex of twig, 
coriaceous, slightly glossy at least above, both surfaces glabrous, drying pale, yellow-green 
or buff-green; blade oblong-elliptic to obovate, 11-28(—35) x 4-8(-10) cm, base shortly 
attenuate, slightly decurrent on petiole, margin recurved, obscurely toothed, apex 
acuminate, acumen to 2 cm long; midrib and veins sunken above; lateral veins 9-12 pairs, 
Joining to form an intramarginal vein 6—12 mm from margin at its furthest point; intercostal 
venation reticulate, distinct, raised on both surfaces; petiole 12-16 mm long, shallowly 
channelled and shortly winged, glabrous, smooth, drying yellow-green. Inflorescences 
axillary, erect, simple or basally branched up to 10-flowered spikes, 1.5—2.5 cm long; axis 
appressedly to obliquely short-pilose; bracts lanceolate-ovate, caducous, leaving prominent 
crescent-shaped scars, appressedly long-pilose, to 5.5 <x 1.5 mm; bracteoles triangular, 
caducous, to 0.3 x 0.6 mm. Flowers: calyx glabrous, tube to 0.3 mm long, lobes broadly 
triangular, c. 0.5 mm long; corolla white when fresh, glabrous, tube to 0.75 mm long, lobes 
5-6 x 2.5 mm; stamens c. 35, cream when fresh; disk glabrous; ovary glabrous, c. 1.5 mm 
high, c. 1 mm diameter, stigma yellow when fresh. Infructescences to 4.5 cm long, bearing 
1-2 fruits. Fruits ovoid, c. 3 x 1.5 cm, ribbed, glabrous, white or cream. 





Distribution. Endemic in Borneo. Rare in Sabah and known only from Keningau, Ranau 
and Sipitang districts (e.g., SAN 72/31). In Sarawak, recorded from Belaga and Miri district 
(e.g., S 39987, S 48183, S 48232, and S 80610). Also occurring in Belait and Temburong 
districts, Brunei (e.g., BRUN 216 and Dransfield JD 7464). 


Ecology. In mixed dipterocarp and primary kerangas forests at 50-1300 m altitude, often 
on river-banks, gentle slopes and hills, on sandy, pebbly or rocky soils. 


11. Symplocos crassipes C.B.Clarke 

(Latin, crassus = thick, pes = foot; alluding to the thick stem) 

In Hooker f,, Fl. Brit. Ind. 3 (1882) 580; Brand op. cit. (1901) 52: King & Gamble op. cit. 245; Ridley 
op. cit. (1923) 305; Nooteboom op. cit. (1975) 180, op. cit. (1977) 256; Kochummen op. cit. 269; 
Anderson op. cit. 328; Whitmore, Tantra & Sutisna op. cit. 432; Turner op. cit. 480; Coode et al. 
(eds.) op. cit. 315. Type: Maingay 2597 (= Kew Distr. 960), Peninsular Malaysia, Malacca, Mt. Ophir 
(holotype K). Synonyms: Symplocos curtisii Oliv. in Hooker, Icon. Pl. Ser. 3, 18 (1888) ¢. 1757; S. 
havilandii Brand op. cit. (1901) 41; S. ernae Brand op. cit. (1901) 58; S. monticola King & Gamble 
op. cit. 235; S. brandiana King & Gamble op. cit. 242; S. penangiana King & Gamble op. cit. 245. 
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Shrub or tree to 15(—23) m tall, to 50 cm diameter. Bark smooth, brown to dark brown or 
grey; inner bark pale yellow to brown, thin, hard. Sapwood pale yellow to orange; 
heartwood medium hard. Twigs straight to obscurely zigzag, terete, variously pubescent or 
pilose to glabrescent, medium to dark brown or grey; young parts striate; older parts almost 
smooth. Leaves spirally arranged, chartaceous, virtually glabrous above, glabrous to 
variously pilose below; blade elliptic to ovate, 2-19 x 1-7.5 cm, base attenuate, cuneate, 
obtuse or rounded, margin plane to recurved, obscurely to sharply toothed, apex acuminate 
with acumen to 2.2 cm long; midrib channelled above, sparsely to densely hairy below; 
lateral veins 3-11 pairs, ascending and curving for most of their length, joining to form an 
intramarginal vein or not; petiole 2-12 mm long, not swollen along its length. 
Inflorescences contracted, to 10-flowered, to 1.5 cm long, or flowers sessile in the leaf 
axils; axis, where present, variously hairy; bracts broadly ovate or elliptic to semi- 
orbicular, hairy, persistent at anthesis. Flowers: calyx lobes hairy; ovary variously hairy. 
Infructescences mostly with 1-2 fruits. Fruits ovoid, ellipsoid, obovoid or cylindrical- 
ovoid, to 1.5 x 0.8 cm, somewhat curved, somewhat ridged, ripening pale or dark blue, with 
erect to incurved calyx lobes forming a beak. 


Vernacular name. Sarawak—irak (Iban). 
Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. 


Ecology. Most common in primary mixed dipterocarp forest, but also in kerangas, 
secondary, hill and lower montane forests, at altitude to 1500 m, on undulating lands, 
hillslopes and summits and sometimes near streams, on sandy, sandy clay and ultrabasic 
soils. 


Notes. Nooteboom (op. cit. (1975) 180) recognised seven different varieties in this species. 
Of these, four varieties, viz. var. ernae, var. havilandii, var. penangiana, and var. 
rufomarginata occur in Sabah and Sarawak. 


Key to varieties 


1. Leaves to 4.8(—6) cm long, base rounded; lateral veins 3-6 pairs. Flowers solitary........ 
var. havilandii (Brand) Noot. 
(J.D. Haviland, 1857-1901, First Sarawak Medical Officer, plant and insect 
collector) 
Leiden Bot. Ser. 1 (1975) 184, op. cit. (1977) 258. Basionym: Symplocos havilandii Brand 
op. cit. (1906) 41. Type: Haviland s.n., Borneo, Sarawak, Matang (holotype K; isotype BO). 
Treelet to 8 m tall. Leaves drying yellow-green; blade broadly ovate, 3—5(—6) x I- 
3 cm, apex long-acuminate with acumen to 1.6 cm long; petiole 2—3.5 mm long. 
Fruits with densely rufous tomentose, more or less erect calyx lobes. 
Endemic in Sarawak, only known from Mt. Matang and G. Serapi, Kuching 
district (e.g., Haviland 632/247, Ridley 12297 and S 17783). In hill and lower 
montane forests at 600—1400 m altitude. 


At least some leaves 5.5 cm long or longer, base attenuate, cuneate, obtuse or, if rounded, 
then leaves usually at least 6 cm long. Flowers otherwise...............csssssseseesreeteeee seer eed 
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young inflorescence; C, 


Fig. 3. Symplocos costatifructa. A, flowering (young) leafy twig; B, 


cross-section of fruit. 


opening flower; D, longitudinal section of opening Mower; E, fruit; F, 


(A-D from S 39987, E-F from § 34756.) 
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2. Leaves and veins glabrous to sparsely appressed-pilose below, drying warm 


var. ernae (Brand) Noot. 
(derivation unknown) 
Leiden Bot. Ser. 1 (1975) 184, op. cit. (1977) 258; Kochummen op. cit. 270; Turner op. cit. 
480; Coode et al. (eds.) op. cit. 315. Basionym: Symplocos ernae Brand op. cit. (1901) 58. 
Lectotype (Nooteboom, 1975): Beccari PB 3499, Borneo, Sarawak, Kuching (hololectotype 
K; isolectotypes FI, G, P). 
Tree to 23 m tall, to 50 cm diameter. Leaf always drying distinctly warm brown; 
blade elliptic to ovate-elliptic, 3.5-13.5(-18) x 1.5—-5(—7.5) cm, apex acuminate, 
acumen to 2 cm long; lateral veins 4—6(—8) pairs; petiole 3-12 mm long. Fruits 
obovoid, ovoid or ellipsoid, c. 1.5 x 0.8 cm, more or less curved, obscurely ridged, 
with erect or incurved calyx lobes together forming a curved beak. 
Peninsular Malaysia and Borneo. By far the most widespread variety in Sabah 
(e.g., SAN 83805, SAN 119673, SAN 126641, SAN 130121, and SAN 135913) and 
Sarawak (e.g., S 13621, S 18859, S 26920, S 32893, S 46057, and S 52405). Also 
known from Brunei (e.g., BRUN 359 and Simpson 2251) and from C and E 
Kalimantan (e.g., Endert 2580, Endert 3629, Kessler et al. 2499, and Sidiyasa & 
Arifin 1979). 
Leaves and veins moderately to densely appressed-hairy below, drying buff or 
preenish-buth Delo Ws. se eck cadied see cene ces Annddncaanceectink dd yadaedanbeshines veo ea idle esate 3 


3. Twigs conspicuously, patently to obliquely brown hairy, hairs at least | mm long. 
Leaves drying buff to grey-buff below; lateral veins 6—11 pairs; intercostal venation 
PTOMUMEM Cs oso sede veces vasa en cage vous vA dan sab nda Set ese Ve ace seen nda ebencueeas 

var. penangiana (King & Gamble) Noot. 
(of Penang, Peninsular Malaysia) 
Leiden Bot. Ser. 1 (1975) 185, op. cit. (1977) 258; Kochummen op. cit. 270; Turner op. cit. 
480. Basionym: Symplocos penangiana King & Gamble op. cit. 245. Type: Curtis 325, 
Peninsular Malaysia, Penang, West Hill (holotype SING). 
Tree to 3 m tall. Twigs with very short pale pubescence as well as spreading rufous 
hairs to 5 mm long. Leaves (4.5—)6-19 = (2-)2.5—7 cm, base obtuse to rounded, 
margin sharply toothed, acumen to 2.2 cm long; midrib and veins appressedly to 
obliquely long hairy below. 
Peninsular Malaysia and Borneo. In Sarawak, known from Tatau and Kapit 
districts (e.g., S 40609). 
Twigs inconspicuously appressed-pubescent. Leaves drying distinctive pale buff-green 
below; lateral veins 4—6 pairs; intercostal venation fine, obscure..............cc:cce cece ee eeee 
var. rufomarginata Noot. 
(Latin, rufus = red or red haired, margo = a border; the rufous-hairy leaf margin) 
Leiden Bot. Ser. 1 (1975) 185, op. cit. (1977) 258. Type: Haviland 2314, Borneo, Sarawak, 
Kuching (holotype K; isotype BO). 
Shrub or small tree to 3.7 m tall. Twigs densely pubescent. Leaves (1.7—)4—-10 x 
(0.9-)1.5-3.5 cm, margin recurved, appressedly rufous hairy, acumen to 2 cm 
long. Fruits almost sessile, long-ovoid with a narrow neck. 
Endemic in Sarawak. Known from Kapit and Kuching districts (e.g., S 13417, S 
27059, S 36064, S 36971, and S 56090). In primary mixed dipterocarp forest at 
100-500 m altitude. 
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12. Symplocos deflexa Stapf 


(Latin, deflexus = bend or turn downwards, droop; the infructescence axis) 


FMK (1894) 205; Brand op. cit. (1906) 64; Gibbs, J. Linn. Soc. Bot. 42 (1914) 109; Merrill op. cit. 
(1921) 487; Masamune op. cit. 608; Nooteboom op. cit. (1975) 188, op. cit. (1977) 258. Type: 
Haviland 1105, Borneo, Sabah, Mt. Kinabalu (holotype K; isotype SING). 


Treelet to 6 m tall, 8 cm diameter. Twigs faintly zigzag, to c. 3 mm diameter, young parts 
apparently terete, striations, if any, obscured by a dense indumentum of oblique, rufous, 
pilose hairs from 0.2 to more than 1 mm long at a single point; older parts terete, 
glabrescent, dark brown. Leaves spirally arranged, chartaceous, virtually glabrous above, 
densely finely appressed to oblique pale pilose below, drying olive-brown above, paler 
green to olive-green below; blade elliptic, 2-5 x 1-2.5 cm, base rounded to obtuse, margin 
finely, sharply brown-gland-tipped toothed, recurved to revolute, densely appressedly long- 
pilose, apex shortly (to 8 mm long) acuminate; midrib finely channelled above, with some 
indumentum at base, densely pilose as twig below; lateral veins 5-8 pairs, merging into 
reticulations at margin, obscure above, distinct below; petiole to 3 mm long, shallowly 
channelled above, pilose as twig. Inflorescences /ax, up to 6-flowered racemes 1-4 cm 
long, with or without a basal branch, all parts except corolla, stamens, disk and style 
densely appressedly to obliquely pale rufous pilose; bracts and bracteoles persistent, c. 5 x 
3 and c. 3 x 1.5 mm respectively. Flowers fragrant; pedicels 2-4 mm long; calyx divided 
into obtuse and semi-elliptic to acute and triangular lobes c. 1.5 mm long; petals glabrous or 
outer ones minutely appressedly hairy, 4-7 mm long; stamens 60—90; disk low, 5-glandular, 
sparsely long-pilose; ovary 1.5—2 mm high, style gradually thickened towards base, sparsely 
long-pilose below, c. 5 mm long. Infructescence axis turning downwards. Fruits rather 
few, ovoid-ellipsoid, to I x 0.5 cm, slightly curved, obscurely ridged, sparsely appressed- 
pilose, drying pale, with persistent, erect, calyx lobes more densely pilose than the fruit. 


Distribution. Endemic in Borneo; known only from the type locality near Paka Cave, Mt. 
Kinabalu, Kota Belud district in Sabah (e.g., Clemens 28998, Nooteboom 1489, SAN 46552, 
and SAN A 4481). 


Ecology. In low subalpine forest and mountain scrubs at 2400-3200 m altitude. 


13. Symplocos fasciculata (Kuntze) Zoll. 
(Latin, fasciculatus = bundled; the inflorescence is a bundle of branched racemes) 


Syst. Verz. (1854) 136; C.B.Clarke op. cit. 574; Koorders & Valeton, Bijdr. Booms. Ned. Ind. 7 
(1900) 150 (inclusive var. blumeana Koord. & Valeton op. cit. 151); Brand op. cit. (1901) 34; King & 
Gamble op. cit. 235; Koorders, Atlas 2 (1914) ¢ 383; Merrill op. cit. (1921) 487, op. cit. (1929) 248; 
Ridley op. cit. (1923) 301; Masamune op. cit. 609; Backer & Bakhuizen f op. cit. 205; Nooteboom 
op. cit. (1975) 191, op. cit. (1977) 259; Kochummen op. cit. 270; Anderson op. cit. 328; Whitmore, 
Tantra & Sutisna op. cit. 342; Turner op. cit. 480; Coode et al. (eds.) op. cit. 315; Argent et al. (eds.) 
op. cit. 621. Basionym: Eugeniodes fasciculatum Kuntze op. cit. 409. Lectotype (Nooteboom, 1975): 
Blume 2154, Java (hololectotype L). Synonyms: Dicalyx tinctorius Blume, Bijdr. Fl. Ned. Ind. (1826) 
1116; Symplocos fasciculata (Kuntze) Zoll. var. genuina Koord. & Valeton op. cit. 151. 


Tree to 23(-35) m tall, to 45 cm diameter. Bark smooth, pale to dark grey or brown, 
sometimes greenish; inner bark white, pale yellow or green. Sapwood white or pale yellow. 
Twigs faintly zigzag, slender to stout; young parts finely striate to distinctly grooved, 
pubescent, pilose to glabrescent, drying pale or medium-brown to greenish buff; older parts 
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terete, almost smooth, glabrescent, pale to dark brown. Leaves alternately to spirally 
arranged, chartaceous, sparsely hairy to glabrescent above, densely to sparsely appressed- 
pilose below, drying olive-green or olive-brown, paler below; blade elliptic, oblong-elliptic 
or ovate-elliptic, (3.5—)5—16.5(-19) x (0.9—)1.5—6 cm, base shortly cordate or rounded to 
obtuse or cuneate, sometimes slightly asymmetric, hardly attenuate, margin plane to slightly 
recurved, distinctly, closely glandular toothed to almost entire with obscure, hardly raised 
teeth, apex attenuate, acumen I—2 cm long; midrib finely channelled, pubescent on both 
surfaces; lateral veins fine, (7—)8—10(—12) pairs, indistinct above, looping, branching and 
Joining to form a faint (sometimes double) intramarginal vein; intercostal venation laxly 
reticulate; petiole 2.5—-10 mm long, often drying dark. Inflorescences axillary, composed of 
fascicles to 3.5 cm long of several branched racemes; axis appressed-pilose; bracts broadly 
ovate to orbicular, boat-shaped, spreading, often persistent at anthesis, appressed pilose; 
bracteoles at base of ovary or sometimes fused with immature fruit, persistent after anthesis, 
often minute. Flowers: pedicels 1—2.5 mm long; calyx less than 1 mm long, tube almost 
entirely divided into broadly ovate, moderately to sparsely pilose lobes; corolla oblong, 
white, glabrous, to 3.5 mm long; stamens at most 20, anthers yellow when fresh; disk 
minutely pilose; ovary with indumentum as inflorescence axis, to 0.7 mm high, style 
sparsely long-pilose, to 3 mm long. Infructescence to 1.8 cm long. Fruits ovoid, c. 0.8 x 
0.5 cm, obscurely ridged, glabrescent, ripening blue to black, with erect, apically incurved, 
glabrescent calyx lobes. 


Vernacular names. Sabah—jiak (preferred name), /eboh (Kadazan), /oboh (Dusun). 
Sarawak—girak, jirah, jirak (Iban). 


Distribution. S Peninsular Thailand and throughout Malesia except the Lesser Sunda Is., 
Maluku and New Guinea. Widespread in Borneo. In Sabah common, occurring in all 
districts except those of the extreme northern parts (e.g., SAN 24402, SAN 49936, SAN 
73054, SAN 84271, and SAN 131005). In Sarawak, known from Bintulu, Kapit, Kuching, 
Lawas, Limbang, Marudi, Miri, Simunjan, Sri Aman, and Tatau districts (e.g., S 24299, S 
39916, S 46403, S 49314, and S 60667). Also occurring in Brunei (e.g., BRUN 150, Coode 
7919, Sands 5880, and Wong WKM 999) and in Kalimantan (e.g., Endert 2104 and Nedi 
756). 


Ecology. In primary and secondary mixed dipterocarp and kerangas forests, at 10-1700 m 
altitude, usually on river banks, sometimes on swampy ground, occasionally on slopes, on 
alluvial sandy or clay soils. One of the most common Symplocos species in Sabah and 
Sarawak. 


Uses. The bark is pounded, placed in a bowl, covered with another bowl and left outside the 
house from dusk to dawn to obtain the condensate, which is then applied to the sore eye. It 
has also been used by the Dayaks of Borneo to dye rattans. 


Notes. Symplocos fasciculata is represented in Sabah exclusively by more robust, large- 
leafed and large-flowered specimens, whereas in Sarawak most specimens are slender and 
smaller-leafed, with smaller flowers. The variation appears continuous and it has not been 
possible to differentiate subspecific taxa. 


14. Symplocos goodeniacea Noot. 
(resembling Goodeniaceae; the leaves and habit) 
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Leiden Bot. Ser. 1 (1975) 204, op. cit. (1977) 261, Blumea 31 (1984) 76, op. cit. (1986) 277; 
Whitmore, Tantra & Sutisna op. cit. 342. Type: Dewol et al. SAN 74567, Borneo, Sabah, Sandakan, 
Labuk Road (holotype L; isotypes K, SAR, SING). 


Tree to 25 m tall, to 35 cm diameter. Bark lenticellate, hoop-marked, pale brown, c. 2.5 cm 
thick; inner bark yellow to brown or pale greenish. Sapwood white or orange-yellow. 
Twigs stout, curved, finely striate, glabrous or with a few scattered hairs, drying pale 
yellow-brown to green-brown; young parts grooved to angular. Leaves spirally arranged, 
loosely clustered at the ends of twigs and more distantly spaced below, coriaceous, slightly 
glossy, glabrescent or with a few scattered hairs on both surfaces, drying distinctly pale 
yellow-brown to pale yellow-green or yellow-grey; blade elliptic to elliptic-oblong or 
elliptic-obovate, 16-31 x 5-9 cm, base attenuate, decurrent on petiole, margin plane to 
recurved, obscurely toothed, apex shortly acuminate, often partially folded when dry; 
midrib deeply channelled above; lateral veins (9—)10-11(-15) pairs, joining at least 
towards the apex to form an intramarginal vein; intercostal venation laxly and finely 
reticulate; petiole 18-40 mm long, narrowly winged and distinctly channelled above. 
Inflorescences many-flowered, basally branched or simple spikes to 5.2 cm long; axis 
shortly appressed-pilose; bracts and bracteoles orbicular-ovate, slightly keeled, persistent, 
ciliate, glabrescent, to 2 x 2 and 1.5 x 1.3 mm respectively. Flowers: calyx glabrous, tube 
to 0.5 mm long with obtuse to rounded, ciliate lobes to 1.5 mm long; corolla white when 
fresh, to 8 mm long, lobes oblong, ciliate; ovary glabrous, to 1 mm high; stamens more than 
100; disk annular, densely pilose to glabrescent. Fruits inversed pear-shaped, base almost 
globose, c. /.3 x 1.2 cm, ridged, neck thick and more strongly ridged than the base, white 
ripening deep lilac, with erect, apically incurved calyx lobes. 


Distribution. Endemic in Borneo. In Sabah, known from Sandakan and Tawau districts 
(e.g., SAN 74567 and SAN 94875). In Sarawak, recorded from Semengoh FR, Kuching 
district (e.g., S 36534, and S 53701). Also occurring in Bukit Raya, C Kalimantan (e.g., 
Veldkamp 8349). 


Ecology. In primary and disturbed mixed dipterocarp forests at altitudes to 150 m on gentle 
slopes and hillsides on silty clay soils. 


15. Symplocos henschelii (Moritzi) Benth. ex C.B.Clarke Fig. 4. 
(A.W.E. Th. Henschel, 1790-1856, Lecturer in Botany at the Breslau University and writer 
of a key to Rumphius’ Herbarium Amboinensis) 


In Hooker f,, Fl. Brit. Ind. 3 (1882) 588; Brand op. cit. (1901) 89, op. cit. (1906) 750; Koorders op. cit. 
t. 390; Airy Shaw, Kew Bull.Misc. Inform. (1939) 508; Masamune op. cit. 608; Steenis, Bull. Bot. 
Gard. Buitenz. 3, 17 (1948) 440; Backer & Bakhuizen f op. cit. 204; Nooteboom op. cit. (1975) 37, 
op. cit. (1977) 214; Kochummen op. cit. 270; Anderson op. cit. 328; Whitmore, Tantra & Sutisna op. 
cit. 342; Turner op. cit. 480; Coode et al. (eds.) op. cit. 315; Argent et al. (eds.) op. cit. 621. 
Basionym: Cordyloblaste henschelii Moritzi op. cit. 606. Type: Nagel in Herb. Zollinger 3195, Java, 
Bandung (L, P). Synonyms: Eugeniodes henschelii (Moritzi) Kuntze op. cit. 975; Symplocos nagelii 
Koord. & Valeton op. cit. 159; S. maingayi Benth. ex C.B.Clarke op. cit. 588; E. maingayi (Benth. ex 
C.B.Clarke) Kuntze op. cit. 975; Cordyloblaste maingayi (Benth. ex C.B.Clarke) Ridl., op. cit. (1923) 
309; S. scortechinii King & Gamble op. cit. 250; C. scortechinii (King & Gamble) Ridl., op. cit. 
(1923) 309; S. dolichantha Merr., Sarawak Mus. J. 3 (1928) 545. 


Tree to 20(—35) m tall, to 40(—60) cm diameter. Bark smooth, pale grey, sometimes grey- 
brown, grey-green or brown, thin, soft; inner bark brittle, yellow. Sapwood yellow or pale, 
moderately hard, moderately heavy. Twigs often slightly zigzag, to 6 mm diameter, 
glabrous to tomentose, normally drying pale buff in marked contrast to petioles and leaves; 
young parts grooved and striate; older parts terete and almost smooth. Leaves spirally 
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arranged, chartaceous, virtually glabrous above, hairy to glabrescent below, drying dark to 
pale olive-brown to black above, paler olive-brown below, or sometimes patchily greenish- 
grey, especially above; blade narrowly to broadly elliptic, (5.5—)7—16(-18.5) x (1-)3-6(— 
7.5) cm, slightly asymmetric at widest point, base cuneate, decurrent as blunt ridges to base 
of petiole, margin entire, plane to recurved, apex acuminate, acumen to 2 cm long; midrib 
finely channelled above; Jateral veins 5—9 pairs, distant, indistinct above, usually forming a 
wide angle with midrib, branching and joining to form an indistinct, double intramarginal 
vein, tomentose as midrib below; intercostal venation laxly reticulate; petiole (¢—)7—13 mm 
long, shallowly channelled to base, indumentum as or denser than that of twig, normally 
drying almost black. Inflorescences many-flowered racemes to 6.5 cm long, in the axils of 
apical leaves; axis, bracts, bracteoles, calyx, and ovary densely short grey-pilose; bracts and 
bracteoles ovate, bracts caducous, bracteoles persistent or not, to 5 and 2.5 mm long 
respectively. Flowers sessile or with pedicels to 5 mm long; calyx to 3.5 mm long with 
triangular to rounded lobes to 1.5 mm long; corolla white and fragrant when fresh, shortly, 
densely grey-pilose on the outside, to 33 mm long, tube to 23 mm long, lobes spatulate, to 
14 mm long; stamens joined in staminal tube for most of their length, anthers yellow; disk 
absent; ovary to 5 mm high, style green, appressedly white-pilose, more densely so at its 
bulbous base, stigma yellow. Infructescences with 1-3 fruits. Fruits ellipsoid to obovoid, 
to 5 x 2.6 cm, appressed-pilose to glabrescent, green, with erect calyx lobes surrounding the 
appressed-hairy, bulbous style base. 


Vernacular names. Sarawak—girak (Iban), yum (Kenyah). 


Distribution. Myanmar, Thailand, Indo-China, Sumatra, Peninsular Malaysia, Borneo, the 
Philippines (Palawan Is.), and W Java. 


Ecology. Common in hill mixed dipterocarp, lower montane and upper montane forests and 
also in high kerangas forest, from sea level to 2100 m altitude but seldom found lower than 
800 m, on slopes, ridges and plateaux, most commonly on sandy soils. 


Uses. Timber is locally used for construction material. 


Notes. Nooteboom (op. cit. (1975) 39) recognised two subspecies, viz. subsp. henchelii and 
subsp. magnifica (Fletcher) Noot. Only subsp. henchelii with two varieties occur in Sabah 
and Sarawak. 


Key to varieties 


Leaves and twig ends glabrous or sparsely hairy, occasionally moderately densely 
TOMENLOSE: iis ovasans abe ledge seilanstale Tel leek vse Gay Ioan oud eu oa ee ea aay tes eee 


var. henschelii 

Synonyms: Symplocos nagelii Koord. & Valeton op. cit. 159; S. scortechinii King & Gamble op. 
cit. 250; S. dolichantha Mett., op. cit. (1928) 545. 

Twigs when hairy with scattered, long, pale appressed hairs, sometimes hairs 
moderately dense and patent. Leaves virtually glabrous to sparsely appressed-hairy 
below; 5.5-18.5 x 1.5-6 cm, acumen to 2 cm long; midrib pubescent to virtually 
glabrous above and sparsely appressed-hairy to glabrescent below. Immature fruit 
obovoid, to 5 x 2.5 cm. 

Distribution as for the species. In Borneo, known from various districts in Sabah (e.g., 
SAN 15002, SAN 41843, SAN 91462, SAN 130774, and SAN 132763), Sarawak (e.g., S 
21939, S 33860, S 39979, S 47835, and S 50823), Brunei (e.g., Prance 30538, Prance 
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Fig. 4. Symplocos henschelii, subsp. henschelii var. henschelii (A-H) and var. maingayi (I-J). 
A, flowering leafy twig; B, flower bud; C, opening flower; D, longitudinal section of opening 
flower; E, adaxial view of apical part of staminal tube; F, stamen: G, fruit; H, longitudinal 
section of fruit; I, fruit; J, cross-section of fruit. (A-B from $ 47835, C-F from SAN 132763, 
G-H from SAN 9/462, |-} from § 37009.) 
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30549, Prance 30564 A, and Prance 30610), and Kalimantan (e.g., Endert 3926 and 
Endert 3969). Habitat as for the species, at 500-2100 m altitude. 

Leaf undersurface patently pale hairy, twig ends densely _ rufous 

tomentose.................008 
var. maingayi (Benth. ex C.B.Clarke) Noot. 
(A.C. Maingay, 1836-1869, British physician and botanist, sometime jail-warden in 
Malacca, Peninsular Malaysia) 
Leiden Bot. Ser. 1 (1975) 39, op. cit. (1977) 214; Kochummen op. cit. 272; Anderson op. cit. 
328. Basionym: Symplocos maingayi Benth. ex C.B.Clarke op. cit. 588. Type: Maingay Kew 
Distr. 961, Peninsular Malaysia, Malacca (holotype K). Synonym: Cordyloblaste maingayi 
(Benth. ex C.B. Clarke) Ridl., op. cit. (1923) 309. 
Twigs with young parts densely rufous or pale brown tomentose; older parts 
glabrescent. Leaves moderately to densely pale brown pilose below; 8—16.5 x 3.5—7.5 
cm, acumen to 1.3 cm long; midrib more or less pubescent above, densely tomentose 
below. Fruits ellipsoid to slightly obovoid, to 4 x 3 cm. 
Peninsular Malaysia, Singapore and Borneo. In Borneo, known from Sabah (e.g., 
Pereira JTP 561), Bintulu, Kuching, Limbang, Marudi, and Miri districts in Sarawak 
(e.g., Nooteboom & Chai 1932, S 37009 and S 50679), Berakas FR in Brunei (e.g., S 
7826), and from NE Kalimantan (e.g., Kostermans 9328). Habitat as for the species, at 
20-1700 m altitude. 


16. Symplocos iliaspaiensis Noot. 
(Ilias Paie, plant collector of the Sarawak Herbarium) 


Blumea 31 (1986) 279; Whitmore, Tantra & Sutisna op. cit. 342. Type: Ilias S 42494, Borneo, 
Sarawak, Sri Aman district, Ulu Sg. Silantek Kiri, path to G. Silantek, (holotype L; isotypes A, K, 
SAR). 


Shrub or small tree to 13 m tall, to 20 cm diameter. Bark smooth, pale; inner bark white to 
yellow, thick. Sapwood white. Twigs straight or curved, grooved, usually with fine, sharp 
ridges from petiole base, terete below, finely striate, glabrous or with scattered white hairs, 
drying pale greenish buff or greenish yellow. Leaves spirally arranged, chartaceous to thin- 
coriaceous, appearing bullate due to the raised or sunken lateral veins, entirely glabrous or 
with scattered appressed colourless hairs, drying pale grey-green to yellowish grey-green; 
blade elliptic, ovate-elliptic or obovate-elliptic, (6.5—)9.5-30.5 x (2.5—)3-8.5 cm, base 
cuneate to long-attenuate, shortly decurrent on petiole, margin plane to recurved, 
shallowly, distantly blunt-toothed, apex sharply acuminate, acumen to 3 cm long; midrib 
narrowly channelled above; lateral veins 5-11 pairs, curved from the base, finely raised or 
sunken above, looping and joining to form a distinct intramarginal vein 4 mm or more 
distant from the margin; intercostal venation fine, closely reticulate, raised and prominent 
on both surfaces; petiole 5-20 mm long, channelled above, with sharp flanges from 
decurrent leaf blade, diminishing to a finely raised line near petiole base, glabrous. 
Inflorescences in the axils of upper leaves, fascicles of sessile flowers or unbranched or 
branched racemes or fascicles of such racemes to 6.5 cm long; axis glabrous to moderately 
densely appressed-hairy; bracts and bracteoles broadly ovate, keeled, membranous, pale, 
persistent in fruit, glabrous or with appressed hairs on keel and ciliate margins, to 2(—2.5) 
mm and 1(—1.6) mm long respectively. Flowers almost sessile to pedicellate (pedicels to 8 
mm long); calyx spreading, yellow when fresh, translucent when dry, to 1.7 mm long, 
almost completely divided into rounded or broadly ovate, overlapping, glabrous, ciliate 
lobes; corolla lobes oblong-elliptic, white when fresh, drying pale, glabrous, ciliate, to 5.5 
mm long; stamens c. 30-100, anthers and filaments yellow; ovary glabrous, to 1.2 mm high, 
style white when fresh. Immature infructescences to 7 cm long. Immature fruits flask- 
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shaped with cylindrical neck, to 1.3 x 0.5 cm, somewhat ridged, glabrous, pale blue-grey, 
with erect calyx lobes. 


Distribution. Endemic in Borneo. 


Ecology. In primary and logged mixed dipterocarp forests, on flat or undulating land or 
hillsides, at 80-250 m altitude. 


Key to varieties 


Petiole base somewhat swollen and geniculate. Flowers sessile. Inflorescence axis entirely 
ADSENE: Acedsaltegedd debs rier dadsaumiagasgaeste bias obeasbecs mented oiaehies Sigeenstidealabeda stirs teusaidewy 
var. iliaspaiensis 
Treelet to 3.5 m tall. Leaves 15—30.5 x 4.5—-8.5 cm, base long-attenuate, acumen to 3 
cm long. 
Known only from G. Silantek, Sarawak (e.g., S 42494 and S 42517) in mixed 
dipterocarp forest at 180-250 m altitude on hillsides. 
Petiole base slender and not geniculate. Inflorescences 1.5—6.5 cm long, basally branched or 
unbranched spikes or racemes or fascicles of such 
TACEIMES 25 5 iad ese nn ecw eeban daeeeunaqa ayes 
var. pedunculata K.G.Pearce 
(Latin, pedunculatus = with peduncle; the inflorescence) 
Gard. Bull. Sing. 55 (2003) 70. Type: Fedilis SAN 95642, Borneo, Sabah, Kalabakan district 
(holotype SAN; isotypes K, KEP, L, SAR, SING). 
Tree to 13 m tall. Petiole slender throughout. Leaves 7.5—20 x 2.5—6 cm, base cuneate, 
acumen to 1.4 cm long. 
In Sabah, known from Kalabakan, Sandakan and Tawau districts (e.g., SAN 56798, 
SAN 56991, SAN 95642, SAN 136314, and SAN 141166). Also occurring in Brunei 
(e.g., Wong WKM 1079). In primary and logged mixed dipterocarp forests at altitudes 
to 80 m, on flat or undulating land or ridges. 


17. Symplocos laeteviridis Stapf 


(Latin, /aetus = bright, viridis = green; the bright green leaves of some dried specimens) 


FMK (1894) 205; Brand op. cit. (1901) 53; Merrill op. cit. (1921) 487; Airy Shaw op. cit. 408; 
Masamune op. cit. 609; Heine, Pflz. Samml. Clemens Kinabalu (1953) 88; Nooteboom op. cit. (1975) 
209, op. cit. (1977) 261; Kochummen op. cit. 272; Anderson op. cit. 328; Whitmore, Tantra & Sutisna 
op. cit. 343; Turner op. cit. 480; Coode et al. (eds.) op. cit. 316. Type: Haviland 1320, Borneo, Sabah, 
Mt. Kinabalu, Penokok (holotype K; isotype BO). Synonyms: Symplocos forbesii Brand op. cit. 
(1901) 63; S. mjdbergii Merr., op. cit. (1928) 546; S. kinabaluensis Heine, Mitt. Bot. Stantssamml. 
Miinchen 6 (1953) 217, Pflz. Samml. Clemens Kinabalu (1953) 88. 


Shrub or tree to 23 m tall, to 20 cm diameter. Bark smooth, brown, green or grey; inner 
bark green to orange. Sapwood white to yellow. Twigs weakly zigzag, terete; young parts 
grooved or striate and pubescent to patently short- or long-pilose to glabrous; older parts 
less hairy to glabrescent, medium to dark brown. Leaves alternately to spirally arranged, 
chartaceous to subcoriaceous, glabrous on both surfaces to variously tomentose below, 
drying olive-green, olive-brown or warm-brown; blade ovate, lanceolate, oblong-ovate, 
oblong-lanceolate or elliptic, 1.5-13.5 x 0.7-4.5 cm, base cuneate, rounded, obtuse, 
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subcordate or cordate, sometimes somewhat asymmetric, margin more or less entire to 
closely, bluntly or sharply dentate, apex short or long attenuate, often asymmetric; midrib 
channelled above; lateral veins 3—9 pairs, joining to form looped, intramarginal vein; 
petiole 1.5-4 mm long, variously tomentose. Inflorescences commonly arising 
simultaneously from the axils of 6-12 or more distal leaves, simple or branched racemes, 
pairs of racemes or spikes to 6.5 cm long; axis hairy to glabrous; bracts and bracteoles 
soon caducous, appressed hairy. Flowers: calyx lobes hairy to virtually glabrous; ovary 
appressed hairy to glabrous. Fruits ovoid, to 1 x 0.7 cm, sometimes somewhat curved, 
smooth to ridged, reddish green ripening blue, with persistent, often somewhat twisted calyx 
lobes which may be spreading, erect and/or incurved on a single fruit. 


Vernacular names. Sabah—/obo (Dusun, Kadazan). Sarawak—buing (Kenyah), jirah 
(Iban), /upau (Kelabit), Juroh (Kayan). 


Distribution. N Sumatra, Peninsular Malaysia, Borneo, and Sulawesi. 


Ecology. In mixed dipterocarp, lower to upper montane forests including montane kerangas 
forest, sometimes in disturbed forest, at 10-2900 m altitude, though seldom below 600 m, 
on hillsides and ridges, sometimes beside streams, on sandy, stony or basalt-derived soils. 


Notes. A common and widespread species with at least eight recognisable varieties. 


Key to varieties 


1. Young twigs and both leaf surfaces glabrous..............ccc ccc ceee ence eee eeeee eee eee eae ea tees 
var. alabensis K.G.Pearce 
(of G. Alab, Sabah) 
Gard. Bull. Sing. 55 (2003) 71. Type: Madani & Majawat SAN 119252, Borneo, Sabah, 
Penampang district, G. Alab (holotype SAN). 
Treelet to 2 m tall. Leaves lanceolate, to 6 x 2 cm, base cordate; lateral veins 10 
pairs; petiole c. 1 mm long. 
Only known from G. Alab in Sabah (e.g., the type and Kamaruddin KMS 1431). 

Young twigs and at least midrib below hairy...... 2 


2. Leaf base cuneate to rounded, leaves to 5.7 cm long. Young twigs, leaf undersurface 
and midrib densely rufous appressed 


var. alternifolia Noot. 

(Latin, alterno = alternate, folium = leaf; with alternate leaves) 

Leiden Bot. Ser. 1 (1975) 211, op. cit. (1977) 263. Type: Meijer SAN 20964, Borneo, Sabah, 

Ranau district, Bt. Ampuan (holotype L; isotypes K, KEP, S). 

Tree to 8 m tall. Leaves ovate. Fruits pinkish-red. 

Only recorded in Sabah from Mt. Kinabalu, Ranau district, at 1200-1600 m 

altitude on ultrabasic soil (e.g., RSNB 288, RSNB 4550, SAN 111608, SAN 123390, 

and SAN 123529) and G. Trus Madi, Tambunan district (e.g., Sugau JBS 129). 
Leaf base cordate; if rounded or cuneate then leaves longer than 6 cm or undersurface 
NOt AS ADOVE itech eect eee ele ete bisa abe eaett ee eee eae 3 
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3. Leaves 6.5—12 cm long. Twigs velutinous with short, dense, patent tomentum of rufous 


var. velutinosa Noot. 
(Latin, velutinus = velvety; the velvety-haired twig) 
Leiden Bot. Ser. 1 (1975) 213, op. cit. (1977) 263. Type: Kanis & Kuripin SAN 53955, 
Borneo, Sabah, Mt. Kinabalu, above Kiau II, Gurulau spur (holotype L; isotype KEP). 
Tree to 10 m tall, to 10 cm diameter. Leaves oblong, base rounded to slightly 
cordate. 
In Sabah, known from Mt. Kinabalu, Ranau district and G. Trusmadi, Tambunan 
district (e.g., Clemens 40355, SAN 51433 and SAN 125614). In Sarawak, occur in 
Melinau, Kapit district (e.g., S 25870), Batu Laga Plateau (e.g., S 48250) and Tama 
Abu Range (e.g., S 5/104). In old secondary forest at 1000-1600 m altitude on 
hills on dark brown soil. 

Leaves less than 6.5 cm long, or if more then twigs with some long, spreading hair 


4. Leaf base cuneate to rounded; most leaves 6 cm or longer.................:ceeeceeeee eee enees 
var. laeteviridis 
Synonym: Symplocos forbesii Brand op. cit. (1901) 63. 
Tree to 23 m tall, to 20 cm diameter. Leaves often drying bright green; blade 
narrow, lanceolate or oblong-lanceolate to elliptic, apex tapering and long- 
acuminate. 
Sumatra, Peninsular Malaysia, Borneo and SW Sulawesi. In Borneo, widespread 
and common and known from various localities in Sabah (e.g., SAN 65017, SAN 
74483, SAN 83999, SAN 109990, and SAN 131332), Sarawak (e.g., S 21895, S 
22188, S 36785, S 40900, and S 47350) and Kalimantan (e.g., bb. 6831, Church 
AC 543, Endert 3900, and Mogea 3817). In mixed dipterocarp, kerangas, lower to 
upper montane forests, at 10-2900 m altitude, though seldom below 600 m, 
usually on slopes and ridges, sometimes besides streams, on sandy, stony or basalt- 
derived soils. 


Leaf base cordate, or if cuneate or rounded then leaves less than 6 cm long.............. 5 
5. Twigs with an indumentum of spreading hairs at least 1 mm long......................68 6 
Twig indumentum not as above.............cccece cence cence cence eee e eee e tent eset eee n eee 7 


6. Leaves at least 6 cm long, if less then the base distinctly cordate to 2 mm deep or 


var. mjébergii (Merr.) Noot. 

(Eric P. Mjéberg, 1882-1938, Director of Sarawak Museum 1922-1924, plant 
collector) 

Leiden Bot. Ser. 1 (1975) 212, op. cit. (1977) 263. Basionym: Symplocos mjébergii Merr. 
op. cit. (1928) 546. Type: Mjdberg 97, Borneo, Sarawak, G. Murud (holotype UC; isotypes 
BM, K). 

Shrub or tree to 15 m tall, to 15 cm diameter. Leaves often appearing somewhat 
bullate above due to sunken veins, drying yellow-brown to brown, oblong. 

In Sabah, recorded from Kota Belud and Ranau districts (e.g., SAN 24193, SAN 
32336, SAN 38541, SAN 60646, SAN 76485, and SAN 93908). In Sarawak, only 
known in the northern parts from the Kelabit Highlands, including Batu Lawi and 
G. Murud (e.g., Nooteboom 1909, Nooteboom 2191, S 26429, and S 50836). Also 
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occurring in Brunei (e.g., Niga NN 357). In hill mixed dipterocarp, lower to upper 
montane forests at 1300-2000 m altitude, on slopes and ridges on yellow sandy 
soil. 


Leaves to 5(-9.7) cm long, base rounded, or if cordate to less than 1 mm 


var. basirotunda Noot. 

(Latin, basis = base, rotundus = round; the rounded leaf base) 

Leiden Bot. Ser. 1 (1975) 212, op. cit. (1977) 263. Type: Nooteboom & Chai 1819, Borneo, 
Sarawak, Kelabit Highlands, trail from Bario to Pa Ukat (holotype L; isotype KEP). 

Shrub or treelet to 4 m tall. Leaves oblong to ovate, distinctly sharp-toothed. 

In Sabah, known from Mt. Kinabalu, Ranau district and G. Trus Madi, Keningau 
district (e.g., Kokawa & Hotta 5762, RSNB 1272 and SAN 71910). In Sarawak, 
recorded from Batu Lawi, G. Murud and the Kelabit Highlands, Lawas district 
(e.g., Nooteboom 1864, Nooteboom 2329 and S 26302). Also known from 
Kalimantan (e.g., Church AC 657). In primary or disturbed lower montane forest at 
1000-1800 m altitude, on slopes or ridges on sandy, humus-covered soils with 
rocks and exposed roots. 


7. Leaf margin entire, rarely finely toothed, base cuneate to rounded.................::eeee ee 

var. pauciflora Noot. 
(Latin, pauci = few or sparse, flos = flower; the few-flowered inflorescence) 
Leiden Bot. Ser. 1 (1975) 213, op. cit. (1977) 263. Type: Fuchs 21064, Borneo, Sabah, Mt. 
Kinabalu (holotype L; isotypes A, K, SAR). 
Shrub or treelet to 10 m tall, to 14 cm diameter. Leaves broadly ovate to oblong. 
Petiole 2-4 mm long. Fruits reddish, ripening blue. 
In Sabah, known from Sipitang district (e.g., the type collection and SAN 132752) 
and in Sarawak from Belaga, Lawas, Limbang, and Marudi districts (e.g., S 32918, 
S 47811, S 50917, S 51105, and S 58294). Also occurring in Brunei (e.g., Coode 
MC 7580). In hill and lower to upper montane (including kerangas) forests at 
1200-2500 m altitude on slopes and ridges. 

Leaf margin distinctly toothed, base minutely cordate...............ceceeee eee ee ne ee nent eee eee 
var. kinabaluensis (Heine) Noot. 
(of Mt. Kinabalu, Sabah) 
Leiden Bot. Ser. 1 (1975) 212, op. cit. (1977) 263. Basionym: Symplocos kinabaluensis 
Heine, Mitt. Bot. Staatssamml. Miinchen 6 (1953) 217. Lectotype (Nooteboom, 1975): 
Clemens 29751, Borneo, Sabah, Mt. Kinabalu (hololectotype K; isolectotypes BM, BO, L, 
SING). 
Shrub or treelet to 7 m tall. Leaves ovate to oblong-ovate, to 5(—6.5) cm long. 
Known only from Mt. Kinabalu, Ranau district, Sabah (e.g., RSNB 2801, SAN 
26789, SAN 32383, SAN 114355, SAN 117321, and SNP 3906). In montane 
kerangas forest at 1500-2900 m altitude, on hillsides and ridges. 


18. Symplocos odoratissima (Blume) Choisy ex Zoll. 
(Latin, odoratissima = most fragrant; the flowers) 


Syst. Verz. 2 (1854) 136; Koorders & Valeton op. cit. 148; Brand op. cit. (1901) 35; King & Gamble 
op. cit. 233; Merrill op. cit. (1921) 488; Koorders op. cit. t. 382; Ridley op. cit. (1923) 299; 
Masamune op. cit. 610; Backer & Bakhuizen f op. cit. 205; Nooteboom op. cit. (1975) 245, op. cit. 
(1977) 266; Kochummen op. cit. 272; Anderson op. cit. 328; Whitmore, Tantra & Sutisna op. cit. 343; 
Turner op. cit. 481; Coode et al. (eds.) op. cit. 316; Argent et al. (eds.) op. cit. 621. Basionym: 
Dicalyx odoratissimus Blume op. cit. 1116. Type: Blume 1947 (= RHL Sheet No. 944235499), Java, 
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G. Padang (holotype L; isotypes BO, NY, S). Synonyms: Eugeniodes odoratissima (Blume) Kuntze 
op. cit. 975; D aluminosa (non Lour.) Blume op. cit. 1117, p.p.; S odoratissima (Blume) Choisy ex 
Zoll. var. aluminosa Koord. & Valeton op. cit. 150; S. aluminosa Brand op. cit. (1901) 35; Pygeum 
grandiflorum King, J. As. Soc. Beng. 66, 2 (1897) 228; S. odoratissima (Blume) Choisy ex Zoll. var. 
divaricata Brand op. cit. (1901) 35; S. pulverulenta King & Gamble op. cit. 234; S. wenzelii Merr., 
Philip. J. Sci. 10 (1915) Bot. 282; S. trichophlebia Merr. op. cit. (1929) 248 (For further synonyms, cf: 
Nooteboom /.c. (1975) 245). 


Tree to 28 m tall, to 50 cm diameter. Bark smooth to scaly, pale to dark brown or grey; 
inner bark white to yellow. Sapwood yellow to brown. Twigs straight to curved; young 
parts grooved, striate to almost smooth, puberulous and/or patently pilose to virtually 
glabrous, warm to dark brown; older parts terete, striate to almost smooth, sparsely to 
moderately densely patent-pilose, glabrescent. Leaves spirally arranged, chartaceous to 
coriaceous, glabrous above, glabrous or pilose below, especially on the veins, drying olive- 
brown, olive-green or chocolate-brown; blade elliptic to obovate-elliptic, 6.5—32 x 2.5-13.5 
cm, base cuneate, acuminate to almost rounded, margin toothed to entire, plane to recurved, 
apex blunt-tipped acuminate; midrib finely channelled above; Jateral veins 8-13 pairs, 
joining to form an intramarginal vein or only joined at apex; intercostal veins more or less 
perpendicular to lateral veins; petiole 6-35 mm long, shallowly channelled to almost terete, 
slender to stout, glabrous or puberulous. Inflorescences in the axils of apical leaves, many- 
flowered panicles 5—17 cm long, sometimes only branched near base; axis (as also bracts, 
bracteoles, ovary and calyx) rusty tomentellous; bracts early caducous, to 1.5 mm long; 
bracteoles caducous, to 1.2 mm long. Flowers sessile or with pedicels to 6 mm long, 
minute; calyx tube 0.3—1 mm long, lobes to 1.5 mm long, blunt; corolla oblong-ovate, white 
to yellow when fresh, usually tomentellous at least in bud, to 4 mm long; stamens more than 
100, anthers yellow when fresh; disk hairy with 5 conspicuous glands; ovary 0.75—1.75 mm 
high, style pilose towards conical base, c. 4 mm long. Infructescence often with rather few 
fruits. Fruits pear-shaped, obliquely ovoid to almost globular, 8-25 x 5-20 mm, obscurely 
ridged, glabrous or tomentellous, ripening blue, with remains of calyx lobes spreading, erect 
or incurved over the hardly sunken disk and style base; pericarp thin and fleshy or thick and 
woody. 


Vernacular name. Sabah—l/isang (Dusun). 


Distribution. Throughout Malesia except New Guinea. In Borneo found in C and E Sabah, 
Sarawak, Brunei, and Kalimantan. 


Ecology. In primary and secondary mixed dipterocarp forests to 500 m altitude on flat, 
sometimes swampy land, usually on river banks, sometimes on hillsides on alluvial sandy to 
loamy soil. 


Uses. In Borneo, local people extract salt from the wood ash. The bark is used for dyeing. 
The inner bark (kayu or kulit seriawan) is commonly sold in W Java as a medicine for 
thrush, pounded bark being applied to the gums or bark decoctions used; young leaves are 
pounded or used for decoctions and used likewise. The pulped leaves are also applied to the 
abdomen after childbirth and taken internally in a decoction. 


Key to varieties 


Twigs mostly glabrous. Petiole 6-15 mm long, slender, base not swollen. Leaves 2.5—5.5 
cm wide, chartaceous. Fruits 5—10 mm diameter, with thin fleshy pericarp.....................5 
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var. odoratissima 
Synonyms: Dicalyx aluminosus auct. non Lour.: Blume op. cit. 1117; Symplocos aluminosa 
Brand op. cit. (1901) 35; Pygeum grandiflorum King op. cit. 228; S. odoratissima (Blume) 
Choisy ex Zoll. var. divaricata Brand op. cit. (1901) 35; S. pulverulenta King & Gamble op. cit. 
234. 
Tree to 27 m tall, to 40 cm diameter. Twigs sparsely patent-hairy to virtually glabrous. 
Leaves drying dark chocolate-brown, margin plane, coarsely, bluntly, black-gland- 
tipped toothed except near the base; lateral veins joining to form an intramarginal vein. 
Throughout Malesia except New Guinea. In Borneo, known from Kinabatangan, Lahad 
Datu, Ranau, and Sandakan districts in Sabah (e.g., SAN 31073, SAN 36600, SAN 
88633, SAN 89153, and SAN 119889), Simunjan district in Sarawak (e.g., S 35656) and 
W Kalimantan (e.g., Kostermans 4848 and Kostermans 4935). 
Twigs patently pilose or tomentose. Petiole (9—)17—35 mm long, more or less stout, base 
often swollen. Leaves (4—)5—13.5 cm wide, coriaceous. Fruits 12-20 mm diameter, with 
thick, woody 
MESOCALD vis siquse eu taee ves suis say sag atteusce, copa ees yates Maen eet gas Sas Rone aed eases 
var. wenzelii (Merr.) Noot. 
(C.A.Wenzel, 1882-1929, professional plant collector in Mindanao, the Philippines) 
Leiden Bot. Ser. 1 (1975) 248, op. cit. (1977) 267. Basionym: Symplocos wenzelii Merr., op. cit. 
(1915) 282. Type: Wenzel 1022, the Philippines, Leyte (holotype GH; isotypes BM, G). 
Synonym: Symplocos trichophlebia Mertr., op. cit. (1929) 248. 
Tree to 27 m tall, to 50 cm diameter. Twigs sparsely to moderately densely patent- 
pilose. Leaves drying olive-brown to olive-green, margin plane, recurved or revolute, 
virtually entire; lateral veins usually not joining to form a distinct intramarginal vein 
except sometimes at apex. 
Sumatra, Borneo, and the Philippines. In Borneo, recorded from Keningau, 
Kinabatangan, Labuk Sugut, Lahad Datu, Pensiangan, Sandakan, and Tawau districts 
in Sabah (e.g., SAN 30117, SAN 48959, SN 66054, SAN 79216, and SAN 124714), G. 
Api, Ulu Melinau in Sarawak (e.g., S 30403), Batu Apoi, Temburong district in Brunei 
(e.g., Kirkup 945), and E Kutei in Kalimantan (e.g., Kostermans 5790). 


19. Symplocos ophirensis C.B.Clarke 
(of Mt. Ophir = G. Ledang, Johor, Peninsular Malaysia) 


In Hooker f, Fl. Brit. Ind. 3 (1882) 579; King & Gamble op. cit. 243; Ridley op. cit. (1923) 305; 
Nooteboom op. cit. (1975) 249, op. cit. (1977) 267; Kochummen op. cit. 272; Anderson op. cit. 328; 
Whitmore, Tantra & Sutisna op. cit. 343; Turner op. cit. 481. Lectotype (Nooteboom, 1975): Griffith 
3650, Peninsular Malaysia, Malacca, summit of Mt. Ophir (hololectotype K; isolectotype P). 
Synonyms: Eugeniodes ophirense (C.B.Clarke) Kuntze op. cit. 975; Symplocos cumingiana Brand 
op. cit. (1901) 58; S. perakensis King & Gamble op. cit. 241; S. caudata auct. non Wall. ex G.Don: 
Ridley op. cit. (1923) 304. 


Tree to 30 m tall, to 33 cm diameter. Bark smooth, brown or grey; inner bark pale brown. 
Sapwood white to yellow. Twigs straight to curved, occasionally obscurely zigzag, 
grooved; young parts virtually glabrous; older parts terete and striate. Leaves spirally 
arranged, chartaceous to thin-coriaceous, glabrous above, glabrous to sparsely appressed- 
hairy below, drying pale to dark olive-green or olive-brown; blade ovate-elliptic, elliptic to 
elliptic-obovate, 4.5-18 x 1.5—8 cm, base acute to obtuse, more or less attenuate, margin 
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almost entire to dentate, plane to recurved, apex shortly acuminate to long-attenuate, 
acumen to 2 cm long, often curved; midrib finely, sometimes shallowly channelled above; 
lateral veins 5—14 pairs, indistinct above, curved towards the margins, forming a distinct, 
looped, intramarginal vein, sometimes with a second, less distinct, intramarginal vein; 
intercostal venation lax; petiole 3-15 mm long, channelled or not, narrowly flanged to base 
or nearly to base, glabrous to sparsely pilose at base. Inflorescences simple or basally 
branched, 5—10(or more)-flowered spikes or racemes, to 2.7 cm long; axis glabrous to more 
or less appressed-pilose, often less densely so near base; bracts and bracteoles ovate, 
keeled, persistent sometimes to fruiting stage or caducous, appressedly pilose to 
glabrescent, to 1.5(-4) mm long. Flowers minute, sessile or pedicellate with the pedicels to 
3 mm long; calyx to 1.3 mm long, lobes rounded to blunt triangular, margin usually 
appearing paler than rest of calyx and ovary, ciliate, shortly appressed-pilose to almost 
glabrous at margin, usually markedly less hairy than ovary, or both calyx and ovary 
virtually glabrous, to 1 mm long; corolla white to yellow when fresh, 2-4.5 mm long; 
stamens more than 25, anthers yellow when fresh; ovary densely short-appressed-hairy to 
virtually glabrous, 0.5—-1.3 mm high. Infructescences with up to exceptionally five fruits. 
Fruits ovoid, ovoid-ellipsoid to flask-shaped, c. 0.9 x 0.6 cm, with or without prominent 
irregular ridges especially near base, virtually glabrous or finely appressed-hairy, ripening 
blue to deep purple, with erect or apically incurved calyx lobes surrounding the persistent 
style base. 


Vernacular names. Sabah—/oboh (Pensiangan). Sarawak—entulang jerak (Iban), lemasok 
(Kenyah). 


Distribution. Sumatra, Peninsular Malaysia, Borneo, the Philippines, and Sulawesi. 


Ecology. In primary mixed dipterocarp, high kerangas, lower and upper montane forests, at 
10-1700 m altitude, though usually found at 1200 m and above, on hillsides, ridges and by 
rivers on alluvial sand and clay-rich soils. 


Uses. The timber is locally used to make planks. 


Notes. Nooteboom (op. cit. (1975) 249) distinguished three subspecies with seven varieties 
in this species. Of these, only two subspecies with two varieties occur in Sabah and 
Sarawak. 


Key to subspecies and varieties 


Leaf elliptic, elliptic-obovate or obovate; margin bluntly to sharply black-gland tipped; 
lateral veins 8-14 


subsp. cumingiana (Brand) Noot. var. cumingiana 

(H. Cuming, 1791-1865, English traveller and naturalist, plant collector) 

Leiden Bot. Ser. 1 (1975) 253, op. cit. (1977) 268; Anderson op. cit. 328. Basionym: Symplocos 
cumingiana Brand op. cit. (1901) 58. Type: Cuming 1463, the Philippines, Luzon, Prov. 
Camarines Sud (L). 

Tree to 30 m tall. Leaf chartaceous to coriaceous, 7-18 x 2.5—6(—8) cm, base acute to 
attenuate, decurrent on petiole; petiole 4-15 mm long. 

Distribution and ecology as for the species. In Sabah, known from Keningau, 
Kinabatangan, Kota Belut, Labuk Sugut, Penampang, Pensiangan, Ranau, Sipitang, and 
Tambunan districts (e.g., RSNB 7040, SAN 48058, SAN 83658, SAN 127851, and SAN 
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131431) and in Sarawak, from Limbang and Marudi districts (e.g., S 25848, S 26361, S 
50492, S 50681, and S 55924). Also recorded from Kalimantan (e.g., Endert 4135). 


Leaf elliptic to ovate-elliptic, margin obscurely blunt-toothed to almost entire with unraised 
brown gland dots, lateral veins 5-8 pairs............. ccc cee ce nce e eee eee e eee eee ene ene ee ene eaeenees 
subsp. perakensis (King & Gamble) Noot. var. perakensis 
(of Perak, Peninsular Malaysia) 
Leiden Bot. Ser. 1 (1975) 254, op. cit. (1977) 268; Kochummen op. cit. 273. Basionym: 
Symplocos perakensis King & Gamble op. cit. 241. Lectotype (Nooteboom, 1975): King’s 
Collector 10985, Peninsular Malaysia, Perak (hololectotype L; isolectotypes BM, CGE, W). 
Shrub or treelet to 4 m tall. Leaf chartaceous, 5.5-10.5 x 2.5-4 cm, base broadly 
acuminate to obtuse, hardly decurrent on petiole, petiole 3—9 mm long. 
In Sabah, known from Keningau, Kinabatangan and Pensiangan districts (e.g., SAN 
105254, SAN 106872 and SAN 127989) and in Sarawak, recorded from Limbang and 
Miri districts (e.g., S 2/400 and S 42860). Also occurring in Brunei (e.g., Davis APD 
514). Ecology as for the species. 


20. Symplocos pendula Wight 


(Latin, pendulus = hanging down; the flowers) 


Icon. Pl. Ind. Orient. 4 (1848) ¢. 1237; C.B. Clarke op. cit. 587; Brand op. cit. (1901) 88; Steenis op. 
cit. 437; Nooteboom op. cit. (1975) 40, op. cit. (1977) 214; Kochummen op. cit. 273; Anderson op. 
cit. 329; Whitmore, Tantra & Sutisna op. cit. 343; Turner op. cit. 481; Coode et al. (eds.) op. cit. 316. 
Syntypes: Herb. Wight 2136, India, Mt. Pulney (holotype K; isotypes E, L) and Herb. Wight s.n., Sri 
Lanka (K). Synonyms: Palura pendula (Wight) Miers op. cit. 297; Eugeniodes pendula (Wight) 
Kuntze op. cit. 976; Cordyloblaste pendula (Wight) Alston, Fl. Ceyl. Suppl. (1931) 188; Symplocos 
confusa Brand op. cit. (1901) 88; Symplocos albifrons Brand op. cit. (1901) 88; Symplocos capitellata 
Brand op. cit. (1901) 88; Symplocos foxworthyii Brand op. cit. (1908) Bot. 3; Styrax obovatus RidL., J. 
Str. Br. Roy. As. Soc. 61 (1912) 8; Symplocos crenulata Ridl., J. Fed. Mal. St. Mus. 6 (1915) 51; 
Symplocos pulcherrima Ridl., op. cit. (1915) 160. 


Distribution. A species consisting of two varieties distributed in continental SE Asia, 
throughout Malesia except Java and the Lesser Sunda Islands. 


Notes. In Sabah and Sarawak, only var. hirtistylis is known. The other variety, var. pendula, 
occurs in Sri Lanka, Deccan, Hainan and Peninsular Malaysia. 


var. hirtistylis (C.B.Clarke) Noot. 
(Latin, hirtellus = finely hairy, stylus = style; the hairy style) 


Leiden Bot. Ser. 1 (1975) 42, op. cit. (1977) 215; Kochummen op. cit. 273. Basionym: S. henschelii 
C.B.Clarke var. hirtistylis C.B.Clarke op. cit. 588. Type: Maingay 2586, Peninsular Malaysia, Mt. 
Ophir (holotype K). Synonyms: Symplocos capitellata Brand op. cit. (1901) 88; Symplocos confusa 
Brand op. cit. (1901) 88; Symplocos henschelii auct. non Benth.: C.B. Clarke op. cit. 588; 
Cordyloblaste confusa (Brand) Ridl., op. cit. (1923) 307; Bobua confusa (Brand) Kanehira & Sasaki, 
List Pl. Form. (1928) 330; Symplocos albifrons Brand op. cit. (1901) 88; Styrax obovatus Ridl., op. 
cit. (1912) 8; Symplocos crenulata Ridl., op. cit. (1915) 51. 
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Tree to 24 m tall, to 30 cm diameter. Bark smooth to rugose, dark brown; inner bark red. 
Sapwood yellow or cream, hard. Twigs crooked or curved, terete but with prominently 
raised petiole scars which when closely set give the twig a knobbly appearance; young parts 
striate, sometimes ridged from below persistent petiole scars, sparsely to densely appressed 
short-pilose, brown to black, often with red tinge; older parts horizontally cracked, 
glabrescent. Leaves spirally arranged, thin-coriaceous, glabrous on both surfaces, drying 
grey-green, olive-brown, chocolate-brown or almost black; blade elliptic, broadly elliptic- 
obovate to almost orbicular, 1.5—10 x 1—5 cm, base shortly attenuate to cuneate, decurrent 
on petiole, margin inconspicuously to conspicuously distantly blunt-toothed, plane to 
recurved, apex shortly blunt to sharp-acuminate to rounded; midrib above finely channelled, 
glabrescent or pubescent to pilose at least towards leaf base, with scattered appressed hairs, 
to glabrescent below; lateral veins 5—8(—10) pairs, inconspicuous above, branching towards 
margin to form an indistinct double intramarginal vein; intercostal venation lax, some 
almost as prominent as veins below; petiole (J—)4—10 mm long, shallowly channelled with 
narrow flanges to base, indumentum as twig, more or less rugulose, drying dark. 
Inflorescences 1—5-flowered spikes or racemes to 2.2 cm long; axis contracted, densely 
appressed buff-pilose (as are bracts, bracteoles, calyx and ovary); bracts and bracteoles 
triangular, keeled, spreading at anthesis, persistent sometimes to fruit stage or not, to 2 mm 
and | mm long respectively. Flowers sessile or occasionally pedicellate with the pedicel to 
3 mm long; calyx tube reddish-green when fresh, to 2.5 mm long, including rounded lobes 
to 1.3 mm long; corolla white, cream or pink and fragrant when fresh, to 13 mm long, 
forming a tube for part of its length, lobes spatulate, appressed-pilose on outer surface, less 
densely pilose to glabrous within; stamens joined in a tube for most of their length; ovary to 
2 mm high, style base swollen, densely appressed-hairy. Infructescences bearing | or 2 
fruits. Fruits ellipsoid, c. 1 x 0.7 cm, short-pilose, especially towards the apex, reddish 
green, with calyx lobes surrounding the protruding, swollen, densely pilose style base. 


Vernacular name. Sarawak—/egai (Iban). 


Distribution. Myanmar, Indo-China, China, Japan, Taiwan, and throughout Malesia except 
Java and the Lesser Sunda Islands. In Sabah, recorded from Keningau, Kota Belud, 
Penampang, and Ranau districts (e.g., SAN 29157, SAN 32316, SAN 56308, SAN 87176, 
and SAN 123381). In Sarawak, known from Bau, Kuching, Limbang, Lundu, and Marudi 
districts (e.g., S 35820, S 37069, S 47909, S 47961, and S 51023). Also occurring in 
Kalimantan (e.g., Burley 3061). 


Ecology. In high kerangas and lower to upper montane forests, at 800-3400 m altitude, 
typically on exposed mountain summits and also on hillsides. Recorded once on limestone 
on G. Mulu in Sarawak. 


21. Symplocos polyandra (Blanco) Brand Fig. 5. 


(Greek, pollos = many, andros = male; with numerous stamens) 


In Engler, Pflanzenreich Heft 6 (1901) 436; Merrill op. cit. (1921) 488, J. Arn. Arb. 32 (1951) 410; 
Steenis, Bull. Bot. Gard. Buitenz. 3, 12 (1932) 170; Masamune op. cit. 610; Nooteboom op. cit. 
(1975) 264, op. cit. (1977) 269; Anderson op. cit. 329; Whitmore, Tantra & Sutisna op. cit. 343; 
Coode et al. (eds.) op. cit. 316; Argent et al. (eds.) op. cit. 622. Basionym: Guettarda polyandra 
Blanco, FI. Filip. ed. 2 (1845) 500, ed. 3 (1879) 126. Neotype (Merrill, 1951): Ramos & Edano BS 
34206, the Philippines, Luzon, Bulacan Prov., Angat (holoneotype A). Synonym: Symplocos superba 
Brand op. cit. (1901) 55. 
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Tree to 32 m tall, to 40 cm diameter. Bark deeply or finely fissured or cracked, 
occasionally scaly or smooth, pale to dark grey or brown to black, hard; inner bark white or 
pale yellow to brown. Sapwood white to pale yellow or brown, moderately heavy. Twigs 
stout, straight to curved, tapering, c. 5 mm diameter at apex; young parts somewhat angular 
due to a conspicuous sharp ridge from the base of each petiole scar, densely short rufous- 
tomentose to sparsely puberulous, red-brown; older parts more or less terete, with many 
prominent, heart-shaped petiole scars and ridges from petiole scar bases still apparent, 
glabrescent, becoming pale grey-brown. Leaves spirally arranged, crowded towards the end 
of twigs, coriaceous, slightly glossy above, virtually glabrous or with scattered appressed 
hairs on both surfaces, drying olive-brown, olive-green or olive-yellow; blade elliptic- 
obovate to elliptic-oblong, 9-23 x (3—)4-8.5 cm, base cuneate, attenuate, decurrent as sharp 
flanges on petiole, margin entire, thickened, recurved or not, apex rounded or bluntly 
obtuse to bluntly acute; midrib impressed above, sharp below; lateral veins 11-14 pairs, 
obscure, especially above, branching and joining towards margin to form an indistinct 
intramarginal vein; intercostal venation laxly reticulate, almost as prominent as lateral 
veins; petiole 15-32 mm long, sharply keeled beneath, sharply flanged to base, rounded and 
more or less ridged above, indumentum as twig, rugulose, drying dark. Inflorescences 
several to many, occurring on older twigs beneath leaves, many-flowered spikes 2-8 cm 
long; axis densely or sparsely rusty appressed-tomentose, as are bracts, bracteoles, calyx 
(except towards margins of lobes) and ovary; bracts and bracteoles persistent to fruiting 
stage, to 2 mm and 1.5 mm long respectively. Flowers: calyx to 3 mm long, lobes to 1.5 
mm long, rounded and becoming glabrous towards apex; corolla white to cream when fresh, 
fragrant, glabrous to sparsely pilose on inner surface, to 6 mm long; stamens numerous, 
anthers yellow when fresh; disk sparsely hairy, pulvinate; ovary to 2 mm high. Fruits 
ellipsoid-ovoid, c. 1.2 x 0.7 cm, appressed short-tomentose to glabrescent, ripening violet, 
with erect, persistent calyx lobes. 


Vernacular names. Sabah—bundu-bundo (Kadazan), mundu-mundu (Dusun), salambuno 
(Dusun). Sarawak—entuyut (Malay), jirak (Iban). 


Distribution. Borneo and adjacent islands, the Philippines and SW Sulawesi. In Sabah 
widespread, known from Beaufort, Kota Belud, Kota Kinabalu, Kudat, Labuan, Papar, 
Penampang, Sandakan, Sipitang, and Tuaran districts (e.g., SAN 30269, SAN 57841, SAN 
94418, SAN 95142, and SAN 133719). In Sarawak less common, recorded from Bintulu, 
Kuching and Lundu districts (e.g., S 17287, S 36620, S 49870, S 59438, and S 68034). Also 
occurring in Brunei (e.g., BRUN 943, BRUN 944, BRUN 15029, and Wong WKM 194) and 
in Kalimantan (e.g., Polak 275). 


Ecology. In primary and secondary lowland or kerangas forests, from sea level to 170 m 
altitude, on flat or undulating land, hillsides or ridges, sometimes near streams, also on 
rocky cliffs, islands and headlands by the sea. Found on poor, well-drained sandy or rocky 
soils, occasionally on loam or clay and also on humic podzols. 


Uses. Timber is locally used for light construction. 


22. Symplocos rubiginosa Wall. ex A.DC. Fig. 6. 


(Latin, rubiginosus = rusty coloured; the indumentum) 


Prod. (1844) 257; C.B. Clarke op. cit. 580; Brand op. cit. (1901) 53; King & Gamble op. cit. 247; 
Merrill op. cit. (1921) 488; Ridley op. cit. (1923) 306; Masamune op. cit. 610; Nooteboom op. cit. 
(1975) 279, op. cit. (1977) 271, op. cit. (1984) 76; Kochummen op. cit. 273; Anderson op. cit. 392; 
Whitmore, Tantra & Sutisna op. cit. 343; Turner op. cit. 481; Coode et al. (eds.) op. cit. 316; Argent 
et al. (eds.) op. cit. 622. Type: Wallich 4432, Peninsular Malaysia, Penang (holotype G-DC; isotypes 
C, CGE, E, FI, K, L, LE, MEL). Synonym: Lodhra rubiginosa (Wall. ex A.DC.) Miers op. cit. 299. 
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Fig. 5. Symplocos polyandra, A, leafy twig; B, lower part of twig with inflorescences; C, 
flower bud; D, longitudinal section of flower bud; E, lower part of twig bearing infructescences; 
F, fruit. (A and E-F from § 42/63, B—D from SAN A 3070.) 
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Fig. 6. Symplocos rubiginosa. A, fruiting leafy twig; B, young inflorescence, C, older 
inflorescence; D, longitudinal section of flower bud; E, young fruit; F, mature fruit. (A and F 
from S 39238, B from S$ 46063, C-F from § 34829.) 
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Tree 8-30 m tall, 15-50 cm diameter. Bark smooth, brown; inner bark brittle, cream. 
Sapwood pink, soft. Twigs straight, stout, to 5 mm diameter at apex; young parts deeply 
grooved and finely striate, densely rufous-tomentose, pale to warm-brown; older parts 
terete, without horizontal cracks, glabrescent, pale brown. Leaves spirally arranged, 
sometimes clustered at intervals along twig, chartaceous to thin-coriaceous, virtually 
glabrous above, moderately densely appressed to patent-scabrous below, especially on 
midrib and veins, drying pale olive-green to yellow-green; blade elliptic-obovate, 15—40 x 
5.5-14 cm, base cuneate, shortly decurrent as narrow flanges only at top of petiole, margin 
plane, coarsely sharply double-toothed, apex more or less abruptly acuminate, acumen to 2 
cm long; midrib finely channelled above, prominent below; lateral veins 7-11 pairs, if 
Joining to form an intramarginal vein then only towards the leaf apex and the intramarginal 
vein indistinct; intercostal venation distinct, veins more or less perpendicular to the lateral 
veins; petiole 7-15 mm long, flat or scarcely channelled above, thickened, indumentum and 
colour as twig. Inflorescences in the axils of upper leaves or lower down the twig, spikes to 
3(-9) cm long, bearing 5-10 flowers and appearing cone-like in bud due to overlapping 
bracts before elongation of axis; axis tomentose as twig; bracts ovate, boat-shaped, 
caducous at anthesis (as are bracteoles), densely silky-pubescent (as are bracteoles, calyx 
and ovary) to 7 mm long; bracteoles narrowly ovate-oblong, to 3.5 mm long. Flowers: 
calyx to 3.5 mm long, lobes narrowly triangular, c. 1.5 mm long, or appearing longer when 
symmetrically torn at sinus; corolla white when fresh, outer surface sparsely pilose at base, 
c. 6 mm long, lobes oblong-ovate; stamens more than 60; disk glabrous; ovary to 2 mm 
high. Infructescence with up to 4 fruits. Fruits ovoid, to 1.3 x 0.8 cm, patently pilose to 
glabrous, white ripening pale blue and drying pale brown, with erect, persistent calyx lobes. 


Vernacular names. Sarawak—girak, jirak (Iban), smuak (Bidayuh). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known in Sarawak 
from Bau, Belaga, Kapit, Kuching, Lundu, Marudi, Serian, and Sri Aman districts (e.g., S 
19769, S 29334, S 34829, S 41594, and S 73798), Brunei (e.g., Kirkup DW 888) and 
Kalimantan (e.g., Amdjah 472 and Teijsmann 8028). 


Ecology. In mixed dipterocarp, kerangas and lower montane forests, at 50-1100 m altitude, 
mostly on hillsides and often on river banks, on yellow, sandy clay loam, limestone and 
granite rocks. 


23. Symplocos tricoccata Noot. 
(Greek, tri = three, kokkos = fruit cell; the three-celled fruit) 


Leiden Bot. Ser. 1 (1975) 288, op. cit. (1977) 272; Kochummen op. cit. 274; Anderson op. cit. 329; 


Whitmore, Tantra & Sutisna op. cit. 344; Turner op. cit. 481; Coode et al. (eds.) op. cit. 316. Type: 
Zain SAN 61303, Borneo, Sabah, Tawau, Hot Spring FR (holotype L; isotypes K, SAN). 
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Shrub or treelet to 10 m tall, to 15 cm diameter. Bark smooth, pale green, pale brown, grey 
or black; inner bark pale green, yellow or brown. Sapwood white, pale yellow or brown, 
medium hard. Twigs straight or curved, occasionally faintly zigzag, glabrous; young parts 
shallowly grooved and finely striate, drying pale green to pale yellow-green; older parts 
almost smooth and terete, drying with brown patches. Leaves spirally arranged, thin- 
coriaceous, sometimes slightly glossy above, virtually glabrous or with scattered white 
hairs on both surfaces, drying pale green, pale yellow-green or pale grey-green; blade 
elliptic to ovate-elliptic, often somewhat asymmetric, 6-29 x 3-13 cm, base shortly 
attenuate to cuneate, shortly decurrent on petiole as flanges only near junction with the 
blade, margin recurved, sharply or indistinctly brown-gland-tipped toothed with a hardly 
raised brown gland dot between most pairs of glandular teeth, apex acuminate, acumen 
sometimes curved, to 2 cm long; midrib channelled and glabrous or virtually so above; 
lateral veins 5-10 pairs, flat or sometimes shallowly channelled above, raised below, 
distant, ascending near margin but not forming a distinct intramarginal vein except 
sometimes towards the leaf apex; intercostal venation lax, more or less transverse to lateral 
veins, merging with reticulations, usually distinct and raised above; petiole 5—15 mm long, 
shallowly channelled almost to base, glabrous or with some hairs in the channel, drying the 
same colour as the twig. Inflorescences fascicles or very short spikes or racemes, 4-8- 
flowered; axis glabrous, to 0.5 cm long; bracts broadly ovate to orbicular, boat-shaped, 
early caducous (as are bracteoles) ciliate, glabrous or pilose, c. 1.75 mm long; bracteoles 
narrow oblong, ciliate and glabrous, to 0.3 x 1.5 mm. Flowers sessile or with the pedicel to 
1 mm long; calyx c. 2 mm long, Jobes often spreading to reflexed at anthesis, triangular, 
pale yellow-translucent contrasting with darker calyx tube and ovary, minutely ciliate, 
glabrous or with some hairs, 1—1.75 mm long; corolla oblong-ovate, white or purple when 
fresh, translucent, glabrous, to 8 mm long; stamens 40 to more than 100; disk 5-glandular; 
ovary glabrous, to 2 mm high, style glabrous, conical base with some hairs to softly short- 
pilose, to 7 mm long. Infructescences with up to 4 fruits. Fruits curved, ellipsoid-ovoid, to 
2 X 0.6 cm, more or less triangular in cross section with 3 cells defined by grooves (sulci), 
surface coarsly rugulose, corky, becoming longitudinally fibrous ridged, glabrous to 
sparsely puberulent, white ripening purple to blue, with persistent, erect to apically incurved 
calyx lobes. 


Vernacular name. Sarawak—atup (Kenyah). 


Distribution. Peninsular Malaysia and Borneo. In Sabah, recorded from Keningau, 
Kinabatangan, Lahad Datu, Ranau, Sandakan, and Tawau districts (e.g., SAN 20/32, SAN 
33414, SAN 87192, SAN 88031, SAN 91905, and SAN 125631). In Sarawak, known from 
Lawas and Marudi districts (e.g., S 26305 and S 50914). Also occurring in Kalimantan (e.g., 
Endert 4151 and Winkler 977). 


Ecology. In lowland to montane primary or disturbed forests, at altitudes to 2300 m, mostly 
on hillsides, also in low, undulating or flat country, sometimes near streams, on rocky, black 
or brown soil. The corky, fibrous fruit of this species suggests adaptation for water 
dispersal. 


Uses. In Sarawak, the wood is used to make knife handles. 


24. Symplocos zizyphoides Stapf 
(Latin, Zizyphus = the jujube; resembling the jujube) 


FMK (1894) 205; Brand op. cit. (1901) 65; Merrill op. cit. (1921) 488; Masamune op. cit. 610; 
Heine, Pflz. Samml. Clemens Kinabalu (1953) 89; Nooteboom op. cit. (1975) 293, op. cit. (1977) 
273; Whitmore, Tantra & Sutisna op. cit. 344. Type: Haviland 1088, Borneo, Sabah, Mt. Kinabalu 
(holotype K; isotypes BM, BO). Synonym: Symplocos clementis Merr., op. cit. (1917) 111. 
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Shrub or treelet to 10 m tall. Twigs often distinctly zigzag, terete, to 5 mm diameter, striate, 
appressed brown-pilose; older parts terete, without horizontal cracks, glabrescent, medium 
to dark brown. Leaves alternate, thin-coriaceous, slightly glossy, finely rugulose above, 
virtually glabrous or moderately dense appressed-pilose below, drying olive-brown above, 
pale yellow-brown or yellow-green below; blade ovate, 1.5—5.5 x 0.6—2.5 cm, base cuneate 
to rounded to slightly cordate, hardly decurrent on petiole, margin recurved to revolute, 
finely sharp-toothed, more densely appressed-pilose than the leaf undersurface, apex shortly 
acuminate; midrib finely channelled above, appressed pilose below; lateral veins (4—)6(-9) 
pairs, obscure above, merging with the somewhat lax reticulations towards the margin, 
intramarginal vein sometimes discernible; petiole 1-2 mm long, channelled above, 
indumentum as twig. Inflorescences /—4-flowered racemes or flowers solitary; axis 
appressed brown-pilose (as are pedicels, bracts and bracteoles); bracts caducous, keeled, to 
4 mm long; bracteoles caducous, 1.5-3 mm long. Flowers shortly pedicellate except 
sometimes the uppermost flower, pedicel 5—12 mm long; calyx to 2 mm long, lobes reflexed 
at anthesis, pale, triangular, ciliate, sparsely pilose to glabrous, to 1.5 mm long; corolla 
white when fresh, glabrous, 4-6 mm long; stamens 40 to more than 100; disk glabrous or 
with some minute hairs; ovary to 1.5 mm high, style glabrous or with some hairs. Fruits 
cylindrical-ellipsoid to ovoid, 1-1.2 x 0.5—0.6 cm, sometimes slightly curved, moderately 
dense short-pilose, ripening purple to blackish, drying dark brown. 


Distribution. Endemic in Borneo, known mainly from Mt. Kinabalu, Ranau district in 
Sabah (e.g., KEP 80388, RSNB 5954, SAN 23419, SAN 117238, and SNP 4122). 


Ecology. In open vegetation and primary subalpine shrub-forest, at 2400-3600 m altitude, 
on hillsides and ridges and in cracks on granite rock faces. 
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THY MELAEACEAE 


C.S. Tawan 
Universiti Malaysia Sarawak, Kota Samarahan, Malaysia 


Bentham & Hooker f, Gen. Pl. 3 (1883) 186; Hooker f, Fl. Brit. Ind. 5 (1890) 192; Gamble, J. As. 
Soc. Beng. 75, 2 (1912) 256; Merrill, EB (1921) 416; Ridley, FMP 1 (1922) 321 (‘Gonystylaceae’), 
FMP 3 (1924) 143; Domke, Bibl. Bot. 27, Heft 111 (1934) 30, 33, 103; Masamune, EPB (1942) 510; 
Airy Shaw, FM 1, 4 (1953) 349; Ding Hou, FM 1, 6 (1960) 1; Backer & Bakhuizen f, FJ 2 (1965) 
267, FJ 2 (1965) 401 (‘Gonystylaceae’); Whitmore, TFM 2 (1973) 383; Cockburn, TS | (1976) 251; 
Anderson, CLTS (1980) 332; Corner, WSTM 3rd. edition 2 (1988) 729; Turner, Gard. Bull. Sing. 47 
(1995) 484; Kessler & Sidiyasa, TBSA-EK (1994) 225; Coode et al. (eds.), CLBD (1996) 320; Argent 
et al. (eds.), MNDT-CK 2 (1997) 630. 


Trees, shrubs, climbers, rarely herbs. Wood often with included phloem. Bark fibrous and 
tough. Leaves opposite, decussate, spiral or alternate, simple, entire, without stipules, with or 
without translucent glandular dots, mostly pinnately veined. Inflorescences terminal, axillary, 
extra-axillary, or sometimes on brachyblasts borne on the tree trunk or older branches, simple 
or branched, sessile or peduncled, paniculate, thyrsoid, racemose, umbellate, spicate, capitate, 
fasciled or condensed into glomerules, with or without bracts. Flowers bisexual, radially 
symmetrical; calyx tubular, campanulate or cupular, 4-5(—6)-lobed, aestivation imbricate or 
valvate or rarely equitans; corolla absent or represented by petaloid appendages of the same 
number and alternating with the calyx lobes or twice the number and arranged in pairs opposite 
calyx lobes, fleshy or membranaceous, filamentous or oblong, entire or lobed, free or rarely 
united into a ring, inserted at the throat of calyx tube or slightly lower; stamens 2, 4 or many, in 
one or two (rarely three) whorls, if in 2 whorls then inserted at 2 different levels, filaments 
filiform or slightly flattened, anthers 2-loculed, basifixed or dorsifixed, obtuse or apiculate, 
introse; disk hypogynous, membranaceous or subcarnose, annular, cupular, lobed, free and 
scale-like, or absent; ovary superior, 1—2-loculed or 3—5(—8)-loculed, sessile or short-stalked, 
style filiform, caducous, sometimes very short or obscure, terminal or excentric, sometimes 
provided with parastyles at the base, stigma capitate, subglobose, oblong, subclavate or 
pyramidal, entire or sometimes emarginate, sometimes pillose; ovules solitary in each locule, 
with an axial or parietal placentation, pendulous from the top. Fruit a drupe or drupaceous, a 
berry or a capsule, either apically or laterally emerging from the calyx tube; pericarp 
membranaceous, pulpy, coriaceous or fibrous. Seeds 1—2(-3) per fruit, with a caruncle-like or 
tail-like appendage or an aril, with or without endosperm; testa usually crustaceous, black, often 
with irregular ridges, smooth or with short hairs; embryo straight, cotyledons plano-convex, 
radicle short and superior. 


Distribution. The family consists of about 50 genera with 500 species of almost comospolitan 
distribution but chiefly develop in tropical Australia and Africa. In Sabah and Sarawak, nine 
genera with 45 species (including 2 incompletely known species) are recorded. 


Ecology. In Sabah and Sarawak, most species of the Thymelaeaceae occur in mixed 
dipterocarp, freshwater, peatswamp, and kerangas forests, at low to medium altitudes. A few, 
e.g. Linostoma pauciflorum and Phaleria capitata, occur in lowland to lower montane forests at 
altitudes to 1300 m, while Wikstroemia brachyantha is confined to lower and upper montane 
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forests at 1200-2800 m altitude, and Drapetes ericoides is restricted to subalpine vegetation at 
altitude above 3000 m (Mt. Kinabalu). 


Uses. The whitish and light wood of several species of Aquilaria and Gonystylus is the main 
source of karas and ramin timber, respectively. The timber is highly prized and popular for 
making decorative cabinets and various types of interior decorative items. It is also suitable for 
veneer, plywood, block-board and particle-board manufacture. The gaharu, which is also 
known under trade names of agarwood or Malayan eaglewood or Malayan aloeswood, is the 
resin-containing heartwood of old and infected/diseased trees of several species, e.g. Aétoxylon 
sympetalum, Aquilaria beccariana, Aquilaria malaccensis, Enkleia malaccensis, Wikstroemia 
polyantha, and W. tenuiramis. Of these, the wood of Aquilaria malaccensis is the most 
important source. In Asia, fragrance produced by burning the wood is widely used as incense 
for religious, ceremomial purposes. Essential oil extracted from gaharu wood and known 
commercially as agarwood oil is utilised in oriental, luxury perfumery industries. The silvery 
tough inner bark of Aquilaria malaccensis, E. malaccensis, Phaleria capitata, and W. 
tenuiramis is highly valued for its strength and durability and locally used for cloth, ropes and 
other binding material. (cf PROSEA 5, 1 (1993) 221; ibid. 19 (1999) 64, 173, 183, and 
descriptions under genera and species for further information). 


Taxonomy. Domke (op. cit. (1934) 103) subdivided the Thymelaeaceae into four subfamilies, 
viz. Aquilaricideae, Gilgiodaphnoideae, Gonystyloideae, and Thymelaeoideae, and placed 
Gonystylus in the family. The subdivision of the family as well as the placement of Gonystylus 
in it, which have been adopted by a number of subsequent authors, e.g., Airy Shaw (op. cit. 
1953, FM 1, 6 (1972) 976), Ding Hou (op. cit. 1960), Whitmore (op. cit. 1973), Cockburn (op. 
cit. 1976), Brummitts (Fam. Gen. Vasc. Pl. (1992) 679), Turner (op. cit. 1995), Coode et al. 
(op. cit. 1996), Argent et al. (op. cit. 1997), Mabberley (PB (1998) 713), are accepted in the 
present treatment. Apart from the subfam. Gilgiodaphnoideae, the other three subfamilies have 
representatives in Sabah and Sarawak. The major distinguishing characters and the disposition 
of genera occurring in Sabah and Sarawak in the above subfamilies, are as follows: 


Subfam. Aquilariodeae: Leaves without translucent glandular dots. Flowers with a short 
cylindrical calyx tube or sepals free; petaloid appendages scale-like, free or rarely united, 
inserted at the throat of the calyx tube or slightly below it, or absent; stamens at most 10, 
arranged in one or two whorls, filaments partly or entirely adnate to the calyx tube; disk absent, 
or ring-shaped; ovary 2-loculed; parastyles absent. Fruit a capsule. Seeds usually with 
conspicuous chalazal fold and a thin funicle, without aril; endosperm absent or present. The 
genus occurring in Sabah and Sarawak placed under this subfamily is Aguilaria. 


Subfam. Gonystyloideae: Leaves with translucent glandular dots. Flowers with a short or 
inconspicuous calyx tube; petaloid appendages 8-65, deltoid to linear-subulate, rarely joined 
into a low, entire ring, inserted at the base of calyx tube; stamen 8-65, in one or two or three 
whorls; filaments free; disk absent; ovary (2—)3—S(—8)-loculed; parastyles sometimes present. 
Fruit a capsule, 3—S-valved. Seeds without chalazal fold, usually with orangy-reddish fleshy 
aril; endosperm absent. Genera included in this subfamily are Aétoxylon, Amyxa and 
Gonystylus. 


Subfam. Thymelaeoideae: Leaves without translucent glandular dots. Flowers with funnel- 
shaped or cylindrical calyx tube; petaloid appendages obscure and rigde-like or represented by 
scales; stamens at most 10, usually in two whorls, rarely in one whorl; filaments partly or 
entirely adnate to the calyx tube; disk absent; ovary 1—2-loculed; parastyles absent or present. 
Fruit a drupe or drupaceous. Seeds mostly without a small chalazal fold; endosperm absent. 
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Genera in Sabah and Sarawak placed under this subfamily are Drapetes, Enkleia, Linostoma, 
Phaleria, and Wikstroemia. 


Key to genera 
(based on sterile specimens) 


1. Leaves with translucent glandular dots...............c cece cece cee ee nee e eens eee eee eee een eenene 2 
Leaves without translucent glandular dots........ccceccceccssscscssssescsecsceeescsecsesesecseseeecseecseeeeenes 4 
2. Leaves opposite or decussate........ 0.0... cccccce ccc ee tence eee ee eens teense e ee enene 1. Aétoxylon 
Leaves alternate: or ‘Spittal 25s.o.c6%sscleacsiesicies siiere Sasier sicin wince otibale stares delewesnaa tn bale ie Welebnaaele Mead amen atte 3 


3. Lateral veins of leaves few in number, well-spaced, curving and disappearing towards 


TMAL QING! cceeserescdsus3 oe cdacun Sein saute sna ie inca desdsechaes beac laeiaaeadendi sie tagiea cube iatiah aagsaes ieee 2. Amyxa 
Lateral veins of leaves numerous, more or less parallel and straight, arching and forming 
intramarginal veins near MALQiNS........ 6.66. c cece cece cece eee tence eeeee eens 4. Gonystylus 


4. Leaves sessile, linear, small, 0.3-0.5 x 0.1 cm; lateral veins 5—9, more or less parallel to the 


Drapetes Banks ex Lam. 

(Latinised Greek word, drapetes = illusive, deceptive) 

J. Hist. Nat. Paris 1 (1792) 188; Stapf, FMK (1894) 221; Gibbs, J. Linn. Soc. Bot. 42 (1914) 
132; Merrill, EB (1921) 417; Masamune, EPB (1942) 511; Ding Hou, FM 1, 6 (1960) 43; 
Cockburn, TS 1 (1976) 251. 

Dwarf shrubs with creeping, radiating or more or less tufted stems. Leaves 
subopposite or spiral, sessile, narrowly linear, without translucent glandular dots, 
with 5—9 striated longitudinal veins. Flowers aggregated in small, sessile, terminal 
heads; pedicels short, articulated at apex; calyx tube pilose outside, glabrous inside, 
caducous, lobes 4, slightly spreading; petaloid appendages (0—)1—2, scale-like, 
inserted at the mouth of calyx tube; stamens 4, alternate with calyx lobes; ovary 1- 
loculed, style linear, lateral, caducous, stigma capitate and papillose when young. 
Fruits small drupes with thin pericarp. Seeds closely enveloped by the endocarp. 

A genus comprising four species distributed in Borneo (Sabah), New Guinea, 
Australia (including Tasmania), New Zealand, and S America (Fuega and Falkland 
Is.). In Sabah, the genus is represented by D. ericoides Hook.f, which is confined 
to subalpine vegetation on Mt. Kinabalu at 3000-4000 m altitude. 


Leaves at least 1.5 cm long, pinnately veined, not linear, petiolate....................0e 5 
5. Lateral and intercostal veins more or less parallel.............. 00. cece cece cece eee ene eee enes 6 
Lateral veins curved; intercostal veins reticulate or scalariform.............cccccesceseseesseeee es 7 
6. Leaves alternate or spiral. Shrubs, treelets or trees.......... 0.0... cece eee eee 3. Aquilaria 


Leaves opposite, rarely subopposite. Climbers or rarely shrubs or small trees.............. 
Linostoma Wall. ex Endl. 
(Greek, Jinon = flax, i.e. plant with long and small leaves, stoma = opening; 
alluding the long and narrow cleft of the calyx tube) 
Gen. Pl. (1837) 331; Bentham & Hooker f, Gen. Pl. 3 (1883) 197, p.p.; Domke, Bibl. Bot. 
27, Heft 111 (1934) 120; Ding Hou, FM 1, 6 (1960) 26; Nevling, J. Arn. Arb. 42 (1961) 
295. 
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Woody climbers, rarely shrubs. Leaves opposite or subopposite, without 
translucent glandular dots; lateral veins fine and parallel. Inflorescences 
umbellate or paniculate, few-flowered, axillary or terminal on lateral branches; 
bracts 2(-4), opposite or alternate. Flowers: calyx tube cylindric, lobes 5, imbricate 
then spreading; pedicels articulated at base; petaloid appendages 10, long, club- 
shaped or filiform, inserted at the throat of calyx tube; stamens twice as many as 
calyx lobes, unequal, free; disk obscure, sometimes appearing as a shor-toothed 
ring at the base of ovary; ovary stipitate, style filiform, long, stigma capitate. Fruits 
surrounded by the cleft base of calyx tube; pericarp crustaceous. Seeds with 
membranaceous testa. 

A genus with about six species distributed in Myanmar, Thailand, Indo-China, 
Sumatra, Peninsular Malaysia, and Borneo. In Sabah and Sarawak, the genus is 
represented by two species (LZ. longiflorum Hallier f’ and L. pauciflorum Griff.), 
occurring in lowland mixed dipterocarp, peatswamp and lower montane forests, at 
altitudes to 1300 m. 


Te Leaves alternate vies ies dycatae chet c tse Sat nated tet seatgied wave Gaines Sate ei eatea bea ed mettle ouiaeine 
Enkleia Griff. 
(Greek, enkleiein = enclosed; the fruit being surrounded at base by the torn remain of 
calyx tube) 
Calc. J. Nat. Hist. 4 (1844) 234; Gamble, J. As. Soc. Beng. 75, 2 (1912) 262; Ridley, FMP 3 
(1924) 147; Merrill, PEB (1929) 212; Masamune, EPB (1942) 511; Ding Hou, FM 1, 6 (1960) 
23, ibid. (1972) 982. 
Woody climbers often provided with hooks. Leaves alternate, without translucent 
glandular dots, pinnately veined; Jateral veins curved; intercostal venation 
subscalariform. Inflorescences paniculate, terminal, lax, few-flowered; bracts 
conduplicate or involute, linear, lanceolate or oblong, subopposite, opposite or 
alternate. Flowers 5-merous; pedicels articulated at base; calyx tube cylindric, lobes 
puberulous on both sides; petaloid appendages twice as many as calyx lobes, inserted 
at the throat of calyx tube; stamens twice as many as calyx lobes, in two whorls, 
sessile, subsessile or with short filaments; disk absent or obscure, sometimes 
represented by minute scales; ovary sessile, style terminal, distinct, stigma oblong. 
Fruits prominently ribbed, enclosed at base by the torn remains of calyx tube; exocarp 
thin, endocarp hard. Seeds with membranaceous testa. 
A genus comprising three species, distributed in the Andaman Is., Myanmar, 
Thailand, Indo-China, Sumatra, Peninsular Malaysia, Borneo, the Philippines, and 
New Guinea. In Sabah and Sarawak, the genus is represented by one species (E. 
matlaccensis Griff.), occurring in lowland forest. 


Leaves strictly opposite or decussate.............cccce ccc ce nce e cece eens eee ee eee ene eae nenene 8 
8. Leaves smaller, c. 13 X 4 CM... cece cece cece ence eee nets een eeneee 6. Wikstroemia 
Leaves larger, 11—26 < 3.5-10 CM........ cece cece cece eee ence cena ene ee enneeee 5. Phaleria 


Key to genera 
(based on flowering and/or fruiting specimens) 


1. Leaves with translucent glandular dots. Stamens free. Petaloid appendages inserted on the 
receptacle. Fruits 3—5(—8)-loculed...... 00... cece cece ccc ce ee ce ee eee e ee ee eens eee eeneneeen es 2 
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Leaves without translucent glandular dots. Stamens and petaloid appendages adnate to or 
inserted on the calyx tube. Fruits 1—2-loculed...... 0.0... ccc cee ce cece eee ee eeeeeeeeeeeeeaeeees 4 


2. Leaves decussate, sometimes subopposite. Inflorescences subumbellate. Calyx lobes 


valvate. Petaloid appendages fused into a ring............ 0... c ccc ee cence ee ee een es 1. Aétoxylon 
Leaves spiral or alternate. Inflorescences thyrsoid, paniculate or racemose. Calyx lobes 
imbricate or subvalvate. Petaloid appendages 7—65...............cccceceeeneeeee eee eee neseaes 3 


3. Leaves with a few, lax lateral veins. Petaloid appendages 10, more or less in pairs. 
Parastyles subulate-corniform (= horn-shaped). Fruits long-beaked............... 2. Amyxa 
Leaves with numerous parallel lateral veins. Petaloid appendages 8-65, not in pairs. 
Parastyles, if present, very small and clavate. Fruits not beaked............... 4. Gonystylus 


4. Stamens of the same number as calyx lObES..........ceesceeseeeteeeeeneeeees Drapetes (see above) 
Stamens twice the number of calyx lobes.......... 0.0.0 .c cece cece cece e eee e ence eee e eee e nena e ees 5 


5. Fruit a loculicidal capsule. Petaloid appendages usually distinct and densely pubescent or 
PUbCHULOUS in. ooeladacsann eres dlatinv ees eea Ue wementads Son eereeen Ae auecliheermeekiees 3. Aquilaria 
Fruits drupaceous. Petaloid appendages, if present, always glabrous...........:ccssesseeteeeeeneeees 6 


6. Ovary 2-loculed (rarely one locule abortive). Fruits (1—)2-seeded. Petaloid appendages 
absent or if present, obscure and rim-like......... 0.0... eee ce cece eee ce cence eeneeeee 5. Phaleria 


Ovary always 1-loculed. Fruits 1-seeded. Petaloid appendages not as above............:c00 7 


7. Erect shrubs or small trees. Inflorescences without leafy bracts. Petaloid appendages 


absent. Ovary glabrous or only hairy at the top...............e cee ceeeee eee eee 6. Wikstroemia 
Usually climbers. Inflorescences usually provided with 2 leafy bracts on each branch. 
Petaloid appendages well-developed. Ovary densely pubescent....................:eee cence 8 
8. Stamens in two whorls. Style obscure or shorter than ovary.............. Enkleia (see above) 
Stamens in one whorl. Style several times as long as ovary............Linostoma (see above) 


1. AETOXYLON Airy Shaw 


(Greek, aetos = eagle, xulon = wood; the eaglewood) 
gaharu, gaharu buaya, ramin batu (Malay) 


Kew Bull. (1950) 145, FM 1, 4 (1953) 365; Anderson, CLTS (1980) 332; Argent et al. (eds.), MNDT- 
CK 2 (1997) 630. Synonym: Gonystylus Teijsm. & Binn. sect. Aétoxylon Airy Shaw, Kew Bull. (1947) 
10. 


Medium-sized trees. Leaves decussate, opposite or sometimes subopposite, thick-coriaceous, 
glabrous, with translucent glandular dots; venation numerous, very distinct. Inflorescences 
few-branched, axillary or terminal, subumbellate, tomentose; bracts absent. Flowers 5- 
merous, long-pedicelled; pedicels long-sericeous; calyx cupular, divided to about halfway, 
lobes valvate, slightly reduplicate, equal, setulose within; petaloid appendages fused into a 
low, entire, slightly fleshy ring, inserted on the receptacle; stamens 10-15, free, filaments 
short and slender, anthers basifixed, subspherical, 4-loculed; ovary sessile, 5-loculed, densely 
setulose; style filiform, wiry, contorted, pilose, stigma capitate; ovules apical, pendulous, 
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Fig. 1. Aetoxyion sympetalum. A, flowering leafy twig; B, flower bud; C, open flower, D, 
longitudinal section of open flower; E, style and stigma; F, stamen; G, fruit. (A-F from § 
9630, G from $ 4655.) 
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solitary. Fruits 1—3-seeded capsules, 3—5(—8)-loculed, subglobose or subpyriform, thin- 
walled, verrucate, tomentose, ferruginous or dull brown, dehiscent. Seeds subglobose; testa 
crustaceous, smooth, greyish brown, stony; endosperm absent. 


Distribution. A monotypic genus endemic in Bomeo and found only in Sarawak and 
Kalimantan. 


Aetoxylon sympetalum (Steenis & Domke) Airy Shaw Fig. 1, Plate 6A. 


(Latin, sympetalum = having united petals) 


Kew Bull. (1950) 145, op. cit. (1953) 365; Anderson op. cit. 332; Argent et al. (eds.) op. cit. 630. 
Basionym: Gonystylus sympetala Steenis & Domke, Notizbl. Bot. Gart. Berlin 12 (1934) 233, Domke, 
Bibl. Bot. 27, Heft 111 (1934) 7, 33, 145, Airy Shaw op. cit. (1947) 10. Type: Soelaiman bb. 17222, 
Borneo, W Kalimantan, Kampung Mawa, Sanggau (holotype BO; isotypes KEP, L). 


Tree 18-40 m tall, 30-60 cm diameter; trunk straight, sometimes with fluted base; buttresses 
absent. Bark finely fissured, warty, dark brown or almost black. Twigs terete, blackish, 
glabrous. Leaves drying brown to greyish brown above, dark brown below; blade elliptic, 
oblong or obovate, 6-13 x 2.5—5.5 cm, base obtuse, margin strongly revolute, apex acuminate 
or rarely retuse; midrib narrowly channelled above, rounded and prominent below; lateral 
veins 7—15 pairs, obscure on both surfaces; intercostal venation densely reticulate; petiole 0.7— 
0.9 cm long, glabrous, rugose, dark brown when dry. Inflorescences 2—5 cm long, bearing 5— 
6 flowers, glabrous. Flowers: pedicels 2—2.3 cm long, tomentose; buds subglobose, 5—6 x 4— 
4.5 mm, tomentose; calyx lobes deltoid, 2.5—-3 x 1.5-2 mm, tomentose outside, densely 
velutinous within; petaloid appendage glabrous, 2-3 mm long; stamens c. 10, 1—1.5 mm long, 
free, in a single whorl, filaments 0.5—1 mm long, anthers c. 0.5 mm long, glabrous; ovary 
ovoid, c. 2 mm long, style c. 3 mm long. Fruits globose or subglobose, 4.3—5 cm diameter; 
pericarp thin, partly fibrous, rough, sparsely stellate, reddish brown hairy. Seeds ellipsoid, c. 3 
cm long, with numerous oil ducts; testa smooth, cream-coloured to brownish, crustaceous; 
embryo very small. 


Distribution. In Sarawak, fairly common and recorded from Kuching, Lundu, Serian, and Sri 
Aman districts (e.g., S 4655, S 9598, S 9627, S 11711, and S 17452). Also known from W 
Kalimantan (e.g., bb. 16446, bb. 16703, Becking 16, and the type). 

Ecology. In lowland mixed dipterocarp and kerangas forests, at altitudes to 100 m. 


Uses. In Sarawak, the infected heartwood is a very important source of gaharu incense. In 
Kalimantan, oil known as minyak garu laka is extracted from the heartwood. 


2. AMYXA Tiegh. ex Domke 


(Greek, a = without, muxa = exudate, mucilage; referring to the wood) 
ramin bukit (Malay) 
Bibl. Bot. 27, Heft 111 (1934) 116; Airy Shaw, Bull. Misc. Inform. Kew (1940) 261, Kew Bull. (1950) 
146, FM 1, 4 (1953) 363; Ding Hou FM 1, 6 (1960) 47; Anderson, CLTS (1980) 332; Coode et ai. (eds.), 
CLBD (1996) 120; Argent et al. (eds.), MNDT-CK 2 (1997) 631. 
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Small to medium-sized trees. Leaves alternate, chartaceous, with translucent glandular dots; 
lateral veins lax, arching and disappearing towards margins, obscure. Inflorescences much- 
branched thyrses, terminal or axillary, bearing numerous small tomentose flowers; bracts 
present; bracteoles absent. Flowers: pedicels long and sericeous, articulate at base; calyx tube 
short and broadly cup-shaped, Jobes 5, unequal, deltoid, imbricate, tomentose on both 
surfaces; petaloid appendages 10, in pairs alternating with calyx lobes, inserted on the 
receptacle, subulate, setulose; stamens 10, free, alternating with petaloid appendages, 
filaments short, anthers rounded, basifixed, 4-loculed; ovary sessile, 3—5-loculed, style 
elongate, filiform, contorted, stigma capitate; parastyles 5—7, subulate-corniform, attached at 
the base of the style; ovules solitary in each locule, anatropous, pendulous. Fruits 3—5(—8)- 
loculed, 2-seeded, stalked, /ong-beaked, tomentose, thin-walled, dehiscent capsules. Seeds 
large, without endosperm; testa thinly coriaceous, smooth; funicle thickened but not expanded 
into an aril. 


Distribution. A monotypic genus endemic in Borneo. 


Amyxa pluricornis (Radlk.) Domke Fig. 2, Plate 6B. 
(Latin, pluri = many; cornis = horns; referring to the presence of many horn-shaped parastyles 
at the base of style). 


Bibl. Bot. 27, Heft 111 (1934) 116; Airy Shaw op. cit. (1940) 261, op. cit. (1950) 146, op. cit. (1953) 
363; Ding Hou op. cit. 47; Cockburn, TS 1 (1976) 253; Anderson op. cit. 332; Coode et al. (eds.) op. cit. 
320; Argent et al. (eds.) op. cit. 631. Basionym: Gonystylus pluricornis Radlk., Sitzungsber. Math.-Phys. 
Cl. K6nigl. Akal. Wiss. Miinchen 16 (1887) 16; Merrill, EB (1921) 372; Hallier f, Med. Rijksherb. 44 
(1922) 155; Masamune, EPB (1942) 447. Type: Beccari PB 563, ‘Borneo’ (holotype M). Synonyms: 
Amyxa kutcinensis Tiegh., Ann. Sci. Nat. Bot. 7 (1893) 248; A. taenoicera Airy Shaw op. cit. (1950) 146. 


Tree 10-21 m tall, 10-30 cm diameter. Bark reddish brown. Twigs terete, slender, rugose, 
glabrescent, dark brown. Leaves glabrous, drying brown; blade elliptic or obovate, 8-15 x 3-5 
cm, base cuneate-attenuate, margin slightly revolute, apex acuminate; midrib impressed 
above; lateral veins 6—11 pairs, slender, obscure above, prominent below, sparsely tomentose; 
intercostal venation reticulate, obscure on both surfaces; petiole 0.8—1.6 cm long, glabrous, 
rugose, dark brown when dry. Inflorescences 8—27 cm long, each branch bearing 4-7, 
alternately arranged, clusters of flowers, each cluster consists of 3-6 flowers, densely 
tomentose; bracts linear, 5—8 x 2.5—3 mm, tomentose. Flowers: pedicels 3—3.5 mm long, 
tomentose; buds subglobose, 3—3.5 x 3—3.5 mm; calyx lobes 3—4 x 1.5—3.5 mm, tomentose on 
both sides, strongly recurved at anthesis; petaloid appendages subulate, 1.5—-2 <x 1 mm, 
epustulate, densely to moderately setulose, fleshy, rigid, reddish brown when dry; stamen c. 
1.5 mm long, free, in a single whorl, filaments c. 0.5 mm long, anthers c. 1 mm long, glabrous; 
ovary ovoid, densely tomentose, styles c. 6 mm long, glabrous; parastyles c. 2 mm long, 
provided with 2-3 setae at the apex. Fruits 5-6 cm long, 3-4-valved, pericarp striate, densely 
shortly brown-velvety. Seeds oblong-ellipsoid, c. 3 x 1-1.5 cm, more or less plano-convex; 
cotyledons thick and fleshy, with numerous oil ducts; radicle conical. 


Distribution. In Sabah, recorded from Beaufort, Labuk Sugut, Penampang, and Sipitang 
districts (e.g., SAN 15064, SAN 50083, SAN 65225, and SAN 134077) and in Sarawak, from 
Belaga, Bintulu, Kapit, Kuching, Marudi, Miri, Serian, and Sibu districts (e.g., Jacobs 5376, S 
15880, S 21408, S 34316, and S 41538). Also occurring in Brunei (e.g., BRUN 3088, BRUN 
3157, Coode MC 6806, Dransfield JD 6845, and Forman LLF 871) and Kalimantan (e.g., 
Burley, Tukirin et al. 3166, Kostermans 10310, Kostermans 10674, and Mogea & de Wilde 
4105). 
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Fig. 2. Amyxa pluricornis. A, leafy twig; B, inflorescence; C, flower bud; D, open Mower; E, 
longitudinal section of open flower; F, stamens; G, gynoecium; H, fruit; I, dehiscing fruit. (A 
and H-I from § /667/, B-G from § 24740.) 
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Ecology. In primary mixed dipterocarp forest on yellow sandy soil, at altitudes to 800 m. 


Uses. In Sarawak, the timber is used for making planks. 


3. AQUILARIA Lam. 


(Latin, aquila = an eagle; Malayan eaglewood) 


gaharu (preferred name), engkaras (Iban), karas (Malay), 
lako (Punan Tutoh), tangala (Berawan) 


Encycl. 1 (1783) 49; Domke, Bibl. Bot. 27, Heft 111 (1934) 118; Gamble, J. As. Soc. Beng. 75, 2 (1912) 
263; Ridley, FMP 3 (1924) 147; Ding Hou, FM 1, 6 (1960) 6; Whitmore, TFM 2 (1973) 365; Cockburn, 
TS 1 (1976) 253; Anderson, CLTS (1980) 332; Corner, WSTM 3rd. edition 2 (1988) 729; Kessler & 
Sidiyasa, TBSA-EK (1994) 225; Turner, Gard. Bull. Sing. 47 (1995) 484; Coode et al. (eds.), CLBD 
(1996) 321; Argent et al. (eds.), MNDT-CK 2 (1997) 631. Synonyms: Aquilariella Tiegh., Ann. Sci. Nat. 
Bot. 7 (1893) 216; Aquilaria Lam. sect. Agallochum Hallier f., Med. Rijksherb. 44 (1922) 15; Aquilaria 
Lam. sect. Gyrinopsis Hallier f., op. cit. 16; Aquilaria Lam. sect. Amphinoman Hallier f, op. cit. 18. 


Trees, treelets or shrubs; young parts pubescent, glabrescent. Bark smooth, pale whitish, 
stripping off in long, fibrous pieces; inner bark white, cream, grey or pale brown, homogenous, 
without glistening fibres. Leaves alternate, pinnately veined, petioled, without translucent 
glandular dots, fibrous, drying not brittle; /ateral and intermediate veins distinct or obscure, 
simple or sometimes branched, more or less parallel and running directly into the 
intramarginal veins; intercostal venation subscalariform. Ynflorescences axillary, supra- 
axillary, terminal, or rarely borne on the tree trunk or older branches, sessile or short-peduncled, 
simple or rarely branched, umbellate or paniculate; bracts few and small or absent. Flowers 5- 
merous, pedicelled; pedicels articulated at base; calyx spliting on one side, outside glabrescent, 
inside puberulous with reflex hairs arranged in lengthwise lines towards the upper part, tube 
cup-shaped, cylindrical or bell-shaped, lobes (4—)5(—6), reflex or straight, usually shorter than 
or rarely as long as the calyx tube; petaloid appendages distinct, twice as many as calyx lobes, 
free or united into a ring, inserted at the throat of calyx tube, lanceolate, ovate, semi-orbicular, 
each pair opposite calyx lobes, densely pubescent or puberulous; stamens twice as many as 
calyx lobes, inserted at or slightly below the throat of calyx tube, filaments short or filiform, 
sometimes slightly swollen at the upper end, anthers linear-oblong, dorsifixed, free; disk none 
or rarely ring-like; ovary sessile or stalked, ovoid, oblanceolate or ellipsoid, densely short- 
puberulous, 2-loculed, style terminal, obscure or distinct, gradually dilated towards the ovary, 
densely puberulous towards the base, stigma distinct, globose, capitate, pyramidal or oblong; 
parastyles absent; ovules attached at the top of the septum and partly adnate to it. Fruits 
loculicidal capsules, 1—2-loculed, globose-obovoid or ablanceolate, rugose or smooth, 
sometimes slightly compressed laterally, protruding either from the top or from the split side of 
the calyx tube, distinctly stalked, densely puberulous to glabrous; pericarp coriaceous or woody. 
Seeds 1-2 per fruit, ovoid or ellipsoid; testa crustaceous, bearing a caruncle-like or tail-shaped 
appendage at the base; funicle obscure or distinct; cotyledons thick, plano-convex. 
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Distribution. About 15 species, distributed in India, Myanmar, Indo-China, SE China, and 
widespread in SE Asia. In Borneo, five species occur, of which four (3 well-known and 1 
incompletely known) are recorded from Sabah and Sarawak. 


Ecology. In lowland to lower montane forests, at altitudes to 1700 m. 


Uses. Resin-containing heartwood obtained from old and infected/diseased trees of several 
Aquilaria species, e.g., A. beccariana, A. crassna Pierre ex Lecomte (from Thailand and Indo- 
China), A. malaccensis, and A. sinensis (Lour.) Sprengel (from SE China) is the most important 
source of gaharu or karas wood (also known, under the trade-names of agarwood, Malayan 
eaglewood or aloeswood). The fragrance produced by the burning of the wood has been highly 
valued for thousand of years, and its use as incense for ceremomial purposes in Buddhism, 
Confucianism and Hinduism is widespread throughout E and SE Asia. In western, Chinese and 
Indian medicines, the incense is used against cancer, especially of the thyroid gland. In China, it 
is applied as a sedative against abdominal complaints, asthma, colics and diarrhoea, and as 
aphrodisiac and carminative. The well-known agarwood oil is an essential oil extracted from 
the agarwood. The oil is used in luxury oriental prefumery. The timber of undiseased trees is 
very light and is suitable for making boxes, light indoor construction and veneer. The silvery 
inner bark is highly valued for its strength and durability and is used for making ropes and 
cloth. (cf PROSEA 19 (1999) 64, for further details). 


Key to Aquilaria species 


1. Leaves generally larger, 7-27 x 3-8 cm; lateral veins (10—)15—28 pairs, strongly raised 
above. Calyx tube cylindrical. Petaloid appendages oblong, puberulous. Ovary with a 
distinct accrescent stalk of c. 2 mm long. Fruits ellipsoid-obovoid, narrowed towards the 
base into an elongated stalks, 10-12 mm long....................cceeeeeeeeee 1. A. beccariana 
Leaves generally smaller, 4-12 x 1.5-5 cm; lateral veins 12-19 pairs, flat or obscure 
above. Calyx tube campanulate. Petaloid appendages ovate-oblong, oblong or linear, 
densely hairy. Ovary without stalk. Fruits obovoid or obovoid-oblong, base cuneate or 
subcordate, without distinct stalk....... 0.0.0 cece ccc ccc cece eee e eee eeeeeeeeeeeeeeeeteeseeeenees 2 


2. Fruits larger, 3-4 x 2.5 cm, base cuneate. Seeds with a tail-like, slightly twisted, pubescent 





PUMICE i-2.sdwas cde sovs tence ceca weataaed dec ngsweadins Goncde debs hetden etnies 2. A. malaccensis 
Fruits smaller, 0.8—1.2(—1.6) x 1—-1.2(-1.5) cm, base subcordate. Seeds with caruncle-like, 
glabrous appendages of c. 2 mm IOng..............e cece eee ce reece eee e ee eeteees 3. A. microcarpa 
1. Aquilaria beccariana Tiegh. Fig..3. 


(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


Ann. Sci. Nat. Bot. 7 (1893) 217; Merrill, EB (1921) 416; Masamune, EPB (1942) 510; Ding Hou op. cit. 
(1960) 13; Whitmore op. cit. 385; Cockburn op. cit. 253; Anderson op. cit. 332; Turner op. cit. 484; Coode 
et al. (eds.) op. cit. 321; Argent et al. (eds.) op. cit. 632. Type: Beccari PB 2339, Borneo, Sarawak (isotype 
L; fragments). Synonyms: Aquilaria grandifolia Domke, Notizbl. Berl. Bot. Gart. 11 (1932) 348; A. 
cumingiana (Decne.) Ridl. var. parvifolia Airy Shaw, Bull. Misc. Inform. Kew (1940) 261; Gyrinopsis 
grandifolia (Domke) Quisumb., J. Arn. Arb. 27 (1946) 406. 
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Fig. 3. Aguilaria beccariana. A, flowering leafy twig; B, open flower; C, longitudinal section 
of open flower; D, stamen; E, fruiting lealy twig. (A-D from $ 23015, E from S$ 27069.) 


THYMELAEACEAE (TAWAN) 


Tree to 20 m tall, to 36 cm diameter; trunk sometime fluted at base. Bark smooth, pale grey, 
finely, irregularly fissured; inner bark creamy white, soft. Twigs greyish green, pubescent when 
young. Leaves chartaceous, glabrous; blade oblong, oblong-lanceolate or elliptic-oblong, 7-27 
x 3-8 cm, base cuneate to attenuate, apex acute to acuminate; Jateral veins (10-)15—28 pairs, 
curving and ascending towards the margins, elevated and prominent below, distinctly raised 
above; intercostal venation lax; petiole 0.5—0.7 cm long, pubescent. Inflorescences umbellate, 
axillary or extra-axillary, branched; peduncle to 1.5 cm long, bearing to 6 flowers, pubescent. 
Flowers: calyx tube cylindrical, 0.7—1.2 cm long, 10-ribbed, sparsely hairy outside, lobes ovate, 
2-3 mm long, puberulous; petaloid appendages oblong, c. 1 mm long, densely puberulous; 
stamens usually sessile, rarely with very short filaments; ovary ellipsoid, attenuate at base, 
narrowing towards apex, with a distinct stalk c. 2 mm long, stigma small, capitate. Fruits 
protruding from the top of calyx tube, ellipsoid-obovoid, 2-3.5 x 1.5 cm, narrowed towards the 
base into an elongated stalk, 10-12 mm Jong, usually slightly contracted in the middle, 
glabrescent. Seeds black, ovoid, c. 1 x 0.5 cm, sparsely puberulous, apex acuminate; appenlage 
bold densely pubescent, 3-4 mm long; stalk 3—4 mm long, blackish. 


Vernacular names. Sarawak—engkaras (Iban), gaharu, karas, kekaras (Malay). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah, recorded from Beaufort, 
Kinabatangan, Lahad Datu, Pensiangan, Sandakan, and Tenom districts (e.g., SAN 15218, SAN 
31084, SAN 114524, SAN 120302, and SAN 130012) and in Sarawak, from Bintulu, Kuching, 
Marudi and Miri districts (e.g., S 23015, S 38014 and S 71531). Also occurring in Brunei (e.g., 
Argent 91290, Coode MC 7648, Dransfield JD 7281, FMS 34453, and Simpson 2029) and 
Kalimantan (e.g., bb. 34916, Endert 3319, Kostermans 13204, and Purseglove P 4752). 


Ecology. In mixed dipterocarp forest on yellowish sandy loam soils, rarely in swampy forest, at 
altitudes to 1000 m. 


2. Aquilaria malaccensis Lam. Plate 6C. 
(of Malacca, Peninsular Malaysia) 


Encycl. 1 (1783) 49; Gamble op. cit. 264; Merrill op. cit. 417; Ridley op. cit. 147; Masamune op. cit. 511; 
Ding Hou op. cit. (1960) 9, Blumea 12 (1964) 286; Whitmore op. cit. 385; Cockburn op. cit. 253; 
Anderson op. cit. 332; Corner op. cit. 729; Kessler & Sidiyasa op. cit. 225; Turner op. cit. 484; Argent et 
al. (eds.) op. cit. 632. Type: not solved. Synonyms: Aqguilaria agallocha Roxb., Fl. Ind. ed. Carey 2 
(1832) 422, Ding Hou op. cit. (1964) 286; Agallochum malaccensis (Lam.) Kuntze, Rev. Gen. Pl]. 2 (1891) 
583; Aquilariella malaccensis (Lam.) Tiegh., Ann. Sci. Nat. Bot. 7 (1893) 216. 


Tree to 40 m tall, to 60 cm diameter. Bark smooth, whitish grey. Twigs slender, pale brown, 
pubescent, glabrescent. Leaves chartaceous to subcoriaceous, glabrous above, sparsely 
pubescent below, shining on both surfaces; blade elliptic-oblong to oblong-lanceolate, 6-7 x 3— 
4 cm, base acute, attenuate or obtuse, apex acuminate, acumen to 2 cm long; Jateral veins 12-16 
pairs, often branched, prominent below, flat or obscure above; intercostal venation distinct 
below, obscure above; petiole 0.3—0.6 cm long. Inflorescences terminal, axillary or supra- 
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axillary, usually branched with 2—3 umbels, each umbel bearing c. 10 flowers; peduncle 5—15 
mm long. Flowers: pedicels slender, 3-6 mm long; calyx tube campanulate, 5-6 mm long, 
green or pale green, sparsely puberulous outside, glabrous within, distinctly 10-ribbed, lobes 
ovate-oblong, 2-3 mm long, densely puberulous within, reflexed; petaloid appendages ovate- 
oblong, c. 1 mm long, slightly incurved, densely pilose; stamens 1-2 mm long, epipetalous ones 
longer than the others, anther obtuse; ovary ovoid, 1-1.5 mm long, without stalk, densely 
pubescent; style obscure, stigma capitate. Fruits obovoid to obovoid-oblong, 3-4 x 2.5 cm, 
rounded at apex, cuneate at base, without distinct stalk, usually compressed, pubescent, 
glabrescent; pericarp woody, suture c. 6 mm wide. Seeds ovoid, including the beak c. | x 0.6 
cm, hairy, with tail-like, slightly twisted, pubescent funicle. 


Vernacular names. Sabah and Sarawak—gaharu (Malay). Sarawak—engkaras (Iban). 


Distribution. India, Myanmar, Sumatra, Peninsular Malaysia, Singapore, Borneo, and the 
Philippines. In Borneo, known in Sabah from Kinabatangan, Sandakan and Tawau districts 
(e.g., SAN 63887, SAN 83381 and SAN A 3158) and in Kalimantan (e.g., Kostermans 5976, 
Kostermans 9547 and Sidiyasa 459). 


Ecology. In lowland mixed dipterocarp forest, at altitudes to 270 m. 


3. Aquilaria microcarpa Baill. 
(Greek, mikros = small, karpos = fruit; with small fruit) 


Adansonia 11 (1875) 304; Merrill op. cit. 417; Masamune op. cit. 511; Quisumbing op. cit. 403; Whitmore 
op. cit. 385; Cockburn op. cit. 254; Anderson op. cit. 332; Turner op. cit. 484; Argent et al. (eds.) op. cit. 
632. Type: Beccari PB 2886, Borneo, Sarawak (isotype L; fragment). Synonyms: Aquilariella 
microcarpa (Baill.) Tiegh., Ann. Sci. Nat. Bot. 7 (1893) 216, Bull. Soc. Bot. Fr. 40 (1893) 217; A. 
borneensis Gilg, Nat. Pflanzenfam. 11, 6a (1894) 224, Merrill op. cit. 417. 


Tree c. 21 m tall, c. 25 cm diameter. Bark greyish, superficially fissured. Twigs brownish, 
pubescent. Leaves subcoriaceous, shining and glabrous above, dull brown and sparsely 
pubescent below; blade elliptic-oblong to obovate-oblanceolate, 5—7.5 x 2.3-3.5 cm, base 
cuneate to attenuate, apex acute to acuminate, acumen to | cm long; /ateral veins 12—19 pairs, 
sometimes branched, slightly curved and ascending to the thickened margins, prominent below, 
flat or obscure above; petiole 0.3-0.5 cm long, pubescent. Inflorescences axillary, supra- 
axillary or terminal or on short lateral branchlets, usually branched, rarely simple; peduncle to 1 
cm long, 6—7-flowered. Flowers white to cream; pedicels c. 5 mm long, puberulous; calyx tube 
campanulate, c. 5 mm long, puberulous outside, sparsely puberulous inside, lobes ovate- 
oblong, obtuse, densely puberulous on both surfaces; petaloid appendages linear, c. 1 mm long, 
hairy; stamens to 1.5 mm long, anthers c. 0.5 mm long; ovary densely pubescent, without stalk, 
style 1.5—2 mm long, stigma capitate. Fruits swbcordate, slightly compressed, 0.8—1.2(—1.6) x 
1-1.2(-1.5) cm, without distinct stalk, 1(—2)-seeded. Seeds ovoid, c. 0.6 = 0.4 cm, hairy; 
caruncle-like funicle c. 2mm long, glabrous. 


Vernacular names. Sarawak—engkaras (Iban), gaharu (Malay). 
Distribution. Sumatra, Singapore and throughout Borneo. In Sabah, recorded from Beaufort, 
Sandakan and Tawau districts (e.g., FMS 38762, SAN 15204, SAN 16965, and SAN A 3695) and 


in Sarawak, from Bintulu and Kuching districts (e.g., S 15838 and the type). Also occurring in 
Brunei (e.g., FMS 30376 and FMS 48217). 
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Ecology. In lowland mixed dipterocarp forest, at altitudes to 200 m. 


Incompletely known species 
Aquilaria sp. 1. 


Treelet to 2.5 m tall, to 6 cm diameter. Bark smooth, greyish green; inner bark green. Twigs 
slender, densely tomentose when young, becoming glabrous and rugose when older. Leaves 
chartaceous to subcoriaceous, glabrous and somewhat shiny above, dull greyish brown and 
pubescent below; blade oblong-oblanceolate, 12-19.5 x 3-7.5 cm, base obtuse, apex 
acuminate, acumen to 1.5 cm long; midrib channelled above, raised and pubescent below; 
lateral veins 16-20 pairs, often branched, flat above, raised below; intercostal venation densely 
scalariform, obscure above, distinct below; petiole c. 0.5 cm long, glabrous. Inflorescences 
(young) axillary or supra-axillary simple umbels, bearing 1-3 young flowers; peduncles 3-5 
mm long. Flowers (mature) unknown. Fruits ovoid-obovoid, occasionally subglobose, 1.2—2 x 
1.5-1.9 cm, with longitudinal lines and slightly constricted in the middle; beak 5-7 mm long; 
pericarp woody, glabrous, smooth and shiny inside. Seeds 1, 2 or 3 per fruit, ovoid, including 
beak 8-10 x 1-9 mm; testa blackish, crustaceous, glabrescent; stalk (stipe) elongate, hook- 
shaped, c. 8 mm long, glabrous, blackish. 


Vernacular name. Sarawak—gaharu engkaras (Malay). 


Distribution. So far known only by a single collection (S 34204) from Semengoh FR, Kuching 
district, Sarawak. 


Notes. In vegetative characters, this species closely resemble A. beccariana but differs by its 
smaller, ovoid-obovoid to subglobose fruit, 1.2—2 x 1.5—1.9 cm (vs. ellipsoid-obovoid, 2—3.5 x 
1.5 cm), shorter stalk, 5-7 mm long (vs. 10-12 mm long); its seed without bold appendage (vs. 
with bold appendage) but provided with hook-shaped stalk of c. 8 mm long (vs. with straight 
stalk, 3-4 mm long). More flowering and fruiting specimens are, however, needed to confirm 
its taxonomic status. 


4. GONYSTYLUS Teijsm. & Binn. 


(Greek, goni- = angled; Latin, stylus = style) 


ramin (preferred name), balet (Punan Tutoh), dukun (Bidayuh, Bau) 
gaharu melitan (Iban), melitan (Iban), gatal (Murut), kaka (Bidayuh, Padawan) 
kayu liah (Kayan), lamin ngalang (Kayan) 


Bot. Zeit. 20 (1862) 265; Gamble, J. As. Soc. Beng. 75, 2 (1912) 266; Ridley, FMP | (1922) 322; Domke, 
Bibl. Bot. 27, Heft 111 (1934) 35, 103, 116; Airy Shaw in Hooker f., Icon. Pl. 35 (1947) t. 3474 & 3475, 
Kew Bull. (1947) 9, Kew Bull. (1950) 138, Kew Bull. (1952) 73, FM 1, 4 (1953) 350, Kew Bull. 17 
(1964) 447, FM 1, 6 (1972) 976; Backer & Bakhuizen f’, FJ 1 (1964) 401; Whitmore, TFM 2 (1973) 387; 
Cockburn, TS 1 (1974) 254; Anderson, CLTS (1980) 332; Kessler & Sidiyasa, TBSA-EK (1994) 226; 
Coode et al. (eds.), CLBD (1996) 321; Argent et al. (eds.), MNDT-CK (1997) 633. Synonym: Asclerum 
Tiegh., Ann. Sc. Nat. Bot. 7 (1893) 245. 
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Trees; trunk usually without buttresses; bole straight. Bark finely to moderately fissured, 
sometimes smooth; inner bark pink, reddish brown or slightly orange, laminated, cut surface 
glistening with irritant, protruding silky fibres. Leaves alternate, chartaceous to thick- 
coriaceous, glabrous above, sparsely hairy below, with translucent glandular dots, drying 
brittle; lateral veins numerous, more or less parallel and straight, arching and joining near 
margins to form distinct intramarginal veins; intercostal veins reticulate. Inflorescences 
terminal or axillay panicles with few to many branches; main branches few, lateral branches 
short and consisting of extremely condensed racemes, often reduced to fascicles of flowers, or 
consisting of dense racemes of more or less unlimited growth; bracts sometimes present at the 
flower bud stage, usually caducous. Flowers long-pedicelled; calyx tube cupular, split to about 
one-third or one-fourth of its length, /obes 5, aestivation imbricate, subvalvate or rarely 
equitans, thick, tough, unequal, tomentose outside, densely hispid-setulose inside; petaloid 
appendages 8-65, not in pairs, deltoid or subulate, glabrous or hairy, sometimes pustulate, 
rigid, reddish brown when dry, attached at the base of the receptacle; stamens 8-65, free, 
mostly arranged in a single whorl, sometimes in two or three whorls, inserted on the receptacle 
close to the petaloid appendages, filaments short and slender, anthers basifixed, horseshoe- 
shaped, rarely rounded, rarely bearded; ovary superior, sessile, globose to ovoid, densely 
setulose, 3(—5)-loculed, style elongate, filiform, wiry, sinuate-contorted, hairy or glabrous, 
stigma clavate or capitate; parastyles absent or 3—7, small, clavate or geniculate; ovules 
solitary in each locule, apical-pendulous. Fruits capsules, rounded, not beaked, thick-walled, 
fibrous, woody, 1—3-seeded, dehiscing into 2—S valves. Seeds large, glossy, smooth, with black 
crustaceous testa, partially enclosed by red aril arising from the funicle, stony when dry, 
without endosperm. 


Distribution. A genus with about 30 species distributed from the Nicobar Is. to Sumatra, 
Peninsular Malaysia, Borneo, Java, Sulawesi, the Philippines, New Guinea, Solomon Is., and 
Fiyi. In Sabah and Sarawak, the genus is represented by 27 species (26 well-known and 1 
incompletely known), mostly occurring in Sarawak. 


Ecology. In Sabah and Sarawak, most species of Gonystylus are trees of the lowland and hill 
mixed dipterocarp forest at altitudes to 700 m. A few, e.g., G. bancanus and G. maingayi are 
confined to but locally gregarious in freshwater and peat swamp forests at altitudes to 100 m. In 
these habitats, trees of these two species produce well-developed specialised “breathing” roots 
known as pneumatophores. Gonystylus bancanus is an important component and often the 
dominant species of the mixed swamp forest. Other species, e.g., G. affinis, G. borneénsis, G. 
micranthus, G. velutinus, and G. xylocarpus occasionally also occur in kerangas forest at 
altitudes to 500 m. Gonystylus nervosus is so far the only species recorded from limestone hill 
forest, whereas a few species, e.g., G. brunnescens, G. lucidulus, G. macrophyllus, and G. 
pendulus are also known from lower montane forest, at altitudes to 1700 m. 


The small but aggregated (in various types of inflorescence) flowers of most species are whitish 
creamy in colour and often sweet-scented at anthesis. Pollination is most probably affected by 
insects. The fruits, which are capsules, split into 2—5 valves at maturity exposing the arillate 
seeds. Frugivorous birds and arboreous small mammals are the most likely agents of seed 
dispersal. 
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Uses. Several species of Gonystylus occurring in Sabah and Sarawak, e.g., G. affinis, G. 
bancanus, G. borneénsis, G. consanguineus, G. forbesii, G. macrophyllus, G. maingayi, G. 
velutinus, and G. xylocarpus reach timber size, i.e., to 50 m tall and 100 cm diameter. The 
timbers are traded as ramin, and that of G. bancanus constitute the major source. The whitish, 
light-weight ramin timber is highly prized and popular as a decorative cabinet wood. The 
timber is also widely used in the manufacture of furniture and various items of interior 
decoration such as wall-panelling, light flooring, turnery, venetion blind slats, picture frames, 
drawing boards, and a few others. In construction industry, the timber is commonly used for 
making planks, door and window frames, mouldings, skirtings, ceilings, partitionings, and 
others. Ramin timber is also highly suitable for veneer, plywood, block-board, and particle- 
board manufacture. The resin-inpregnated heartwood of G. bancanus and G. macrophyllus is 
occasionally collected and traded as gaharu, similar to that obtained from Aquilaria 
matlaccensis. Pounded fruit of G. keithii is used as fish poison. (cf; PROSEA 5, | (1993) 221, 
for further information). 


Key to Gonystylus species 





1. Leaves larger, 25—50 x 6-15 cm; lateral veins (15—)25—40(—SO) pairs.................0ce eee 2 
Leaves smaller, (5—)8—-15(-29) x (2—)4-8(—10) cm; lateral veins (6—)10—20(-—30) pairs.....8 
Zi VLeaves: Dullates: 4.1. ica chianiestenietch sun enicisten celsninatetsnlsnaels inl dn opty stp cleatcnivacelwaige nesipteg te uetes 3 
Leaves not. bullate sc: 0.1. saxeansetsaaressacaneseeaaeaccesavencaraonsysaudveeuedegs auumaeaetees 4 


3. Leaves larger, 40-50 x 7-11 cm; lateral veins 40-50 pairs; base attenuate, margin strongly 


revolute; petiole 1.7-1.8 cm lOnG........... ce cece eee eceeeceeeeneeeeeeeeeneeeeeees 2. G. areolatus 
Leaves smaller, 25-32 x 6-8 cm; lateral veins 25—44 pairs; base cuneate, margin slightly 
revolute; petiole 1-1.5 cm 1Ong........... eee ce eee eee ec eeneeeee eee e eee enenen ens 19. G. nervosus 


4. Leaves glabrous on both surfaces, stiff thick-coriaceous; midrib deeply, narrowly 
impressed above; margin strongly revolute; petiole 3-4 cm long. Fruits ellipsoid, c. 6.5 
x 5.5 cm, 4-valved, obtusely 4-ridged, verrucose, puberulous.................. 20. G. nobilis 
Not with the above combination of characters........... 0... scecececceeneeeeneneneeeeeenenes p) 


5. Leaves densely, finely golden-brown velutinous below; midrib narrowly channelled 
above. Petaloid appendages 40-45; stamens c. 55; parastyles absent...23. G. spectabilis 
Leaves glabrous on both surfaces or sparsely pilose or tomentose below; midrib flat to 
prominent above. Petaloid appendages 28-34; stamens 36-51; parastyles 4-6, clavate.6 


6. Leaf margin strongly revolute; petiole 0.9-1.5 cm long. Petaloid appendages 34.......... 
ats alnselateated gate asv ileal Sertslea'alidi. Ye. el aiplpaf ace vidtuceelrtte(Steie dist ite we aidinleiblent SY ia te nildlceletce sce 10. G. costalis 
Leaf margin slightly or not revolute; petiole 1.8—-3 cm long. Petaloid appendages 28-32 
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10. 


ie 


12. 


13. 


14. 


15: 


16. 


Twigs glabrous. Leaf base cordate; margin not revolute; lateral veins 28-30 pairs; 
petiole 1.8—2.1 cm long. Inflorescences condensed, to 2.5 cm long; petaloid appendages 
32, glabrous; stamens c. 36 in one whorl...............0..ccceee ee ee eee 7. G. calophylloides 
Twigs tomentellose. Leaf base narrowly attenuate; margin slightly revolute; lateral 
veins 20—25 pairs; petiole 2-3 cm long. Inflorescences robust, 15—21 cm long; petaloid 


appendages c. 28, sparsely setulose; stamens c. 51 in two whorls.......... 12. G. eximius 
Leaves thick-coriaceous and often stiff........ 0... cece ec ee eens ee ee eee enenaeneeeeees 9 
Leaves chartaceous tO COTIACCOUS.......... 0. cee eceee cece nee eneteneeeeeeeeeeaeeneneeneenens 12 


Leaf margin slightly revolute. Petaloid appendages 12—16; stamens to 14; parastyles 


absent. Fruits ellipsoid with a short beak..............c cc ceee eee eeneneeeeees 3. G. augescens 
Leaf margin strongly revolute. Petaloid appendages 20-40; stamens 15-25. Fruit 
subglobose, globose or ovoid-globose, without a beak............. 0... cce cence eee eeeeeee 10 


Leaves larger, 14-26 x 5—10 cm, glabrous on both surfaces. Petaloid appendages densely 
setulose. Fruits ovoid-globose, 3.5—5 cm diameter..................:.seee ee 6. G. brunnescens 
Leaves smaller, 4-17 x 2-9 cm, persistently or sparsely hairy at least on the midrib below. 
Petaloid appendages sparsely setulose or glabrous. Fruits subglobose or globose, 3—7.5 cm 
GIAMELET 20 is csc nade anit ncidta ie sohawadeseaercbis qaeresiet Seginlenie Sasaaedain,nibd paneipdeni edeeenaedieuateee 11 


Petaloid appendages c. 20; stamens c. 15; parastyles absent. Fruits 3—3.5 cm diameter... 
Ssrigajostha total eile lat sheatotnci le tnsiascreblearsba Rater chet etsStte ates bind signe nae Reni higeusad snes 4. G. bancanus 
Petaloid appendages 30-40; stamens c. 25; parastyles 4-5. Fruit 5.5—7.5 cm diameter... 
edie dig Sioa Bia icine d gore aN ods td inde Wi lane iofletea iaimiclgnte ie Usable yak Dea eteleneeg yeltaedete 26. G. xylocarpus 


SP WAGS; VATLOUSL yi Hairy ani. dsteste salah Scie deseo bssnye pvstiencolilacelsditetajce ovrb.Sirs seaie cota decetetcaveldestintlerete ee 13 
Pwigs: SlabTOUS s<sa25.23 senshi aetna bags segues etter tele eared seame av bendenseperaeeaperveanea aren’ 15 


Leaves larger, 10-21 x 4-10 cm; midrib flat above; petiole 0.7-1.3 cm long. 
Inflorescences condensed, 1—1.3 cm long; stamens c. 37 in 3 whorls...9. G. consanguineus 
Leaves smaller, 8-13 x 2—6 cm; midrib narrowly channelled above; petiole 0.5—1 cm 
long. Inflorescences, 2—4-branched, 3-14 cm long; stamens 8—23 in one or two whorls...14 


Lower leaf surface tomentose; petiole 0.5—0.6 cm long. Calyx lobes ovate, sericeous 
outside; petaloid appendages 20-30, sparsely setulose; stamens c. 23 in two whorls; 
Patastyles:c>: 3\Clavatesiovaveidewias vovieesecehelaegis coederaedentebeeceselececs 22. G. pendulus 
Lower leaf surface velutinous; petiole 0.5—1 cm long. Calyx lobes deltoid, velutinous, 
strongly recurved at anthesis; petaloid appendages c. 8, glabrous; stamens c. 8 in one 


whorl; parastyles absent...............ceeceeeceeeeeeeeeeeeneeeeaeneneneeeneas 25. G. velutinus 
Leaves sparsely tomentose below.............. ccc cece cece eee eee e nent nee ea ene eee eeenneene es 16 
Leaves glabrous on both surfaces or occasionally sparsely puberulous on the midrib 
DELOWS vivsvgerweruemeetestennedneerbeteaioeeagebegetesPecuserensaers des ateedendenhetordeesdeteys res 18 


Petiole 0.8-1 cm long. Inflorescences few-branched, 7-10 cm long; petaloid 


appendages c. 20, densely setulose; stamens c. 20 in one whorl........... 21. G. othmanii 
Petiole 1—1.5 cm long. Inflorescences robust, many-branched, 7—20 cm long; petaloid 
appendages 24-30, glabrous; stamens 19-38 in one or two whorls...................000 17 
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22. 


23. 


24. 
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Leaves larger, 15—22 x 5—8 cm; lateral veins 19—21 pairs; base acute. Petaloid appendages 
c. 30; stamens c. 38, in two whorls; parastyles absent....................5005 5. G. borneénsis 
Leaves smaller, 12—16 x 5—6.5 cm; base cuneate to obtuse; lateral veins 18-19 pairs. 
Petaloid appendages c. 24; stamens 19-21, in one whorl; parastyles 4, globose............... 
esd Seasinehi ng yatred gud be Hae GRS Lielek bede Rh ave HONG whe MS ped ceed Ua ales Be waa coeds 1. G. affinis (in part) 


Petiole shorter, 0.7—1 cm 1Ong.............cc ccc cc cece cece ence ence nen eee en eee een eneeneea anaes 19 
Petiole longer, 0.9-2.6 cm long............c cece cece cence cence nent ence nee eee ee enone eens 20 


Leaves larger, 16-24 x 5-8 cm; base obtuse; midrib flat above. Inflorescences 4-7 cm 
long; petaloid appendages c. 23, sparsely setulose; stamens c. 28; parastyles densely 
VIN OSE yA fin d.ceieoaek dete nadohanaaeudelnwaatadeltea sod deiele des satel cuieidielinddigalvtedbined 8. G. calophyllus 
Leaves smaller, 7-15 x 3—6 cm; base cuneate or rounded; midrib narrowly channelled 
above. Inflorescences 10-15 cm; petaloid appendages c. 7, glabrous; stamens c. 6; 


parastyles glabrouS...............cececee eee eeeneeee ee eneneeeeeeaeeeaeneeenees 18. G. micranthus 
Leaf margin not revolute......... 0... cece ee eee cee eee ee ee ee ee ene ee eneneneneeeeaeneeneneneneeneas 21 
Leaf margin slightly to strongly revolute......... 0... c cee ee ee eeeeee ee eeeneneeneneneeeeeeee 22 


Leaves smaller, 5—12 x 2—5 cm, chartaceous to thin-coriaceous; petiole 0.9—1.4 cm long. 
Petaloid appendages c. 10; stamens c. 10. Fruits ellipsoid-globose, 2.8-4 cm long, 


GL ADOUS sai ease ace Meas eid teh tthe tel eee Mectee, Ba Rae the PRdaee ea tea scarlet ae 13. G. forbesii 
Leaves larger, 10—20 x 4-8 cm, coriaceous; petiole 1.3—1.8 cm long. Petaloid appendages 
c. 16; stamens c. 18. Fruits ovoid, c. 3.5 x 1.7 cm, stellate pubescent....... 15. G. lucidulus 


Leaf margin strongly revolute; petiole 2—2.6 cm long. Inflorescences 18-30 cm long... 
seats canar abe caeadie ostie els ster s tan is ain sprain ote ats cin eee ao etend eee vista cpeee salons ettodactetetst 17. G. maingayi 
Leaf margin only slightly revolute; petiole 0.4—2 cm long. Inflorescences 4—20 cm long 


Midrib raised and prominent above; petiole conspicuously channelled above. Calyx 
lobes narrowly deltoid-lanceolate, 6—7 x 1.5—2 mm; petaloid appendages to 19............. 
Sid anelesecintb end wt sao biatdlgatntea pect diew gteldeneesniegiieidierba a nieiia dt sievguioterda ciate qepctianetagatmenteat 24. G. stenosepalus 
Midrib narrowly or deeply channelled above; petiole terete, flat or finely channelled 
above. Calyx lobes ovate, lanceolate, ovate-oblong, ovate-deltoid or deltoid, 4-8 x 2.5— 
5 mm; petaloid appendages 20—40........ 0. cece cece cece cence cence eee ene eeene ease snes eeaenes 24 


Midrib deeply channelled above; lateral veins obscure above, prominulous below; 
petiole finely channelled on the adaxial side. Flower buds 7.5—8  5.5-6 mm............... 
agtbeaad badedaw oh bad asenedaudephegcdasegabaasdaxtgaued amused abwedebaedwededebe 16. G. macrophyllus 
Midrib narrowly channelled above; lateral veins obscure above and prominent below or 
prominulous on both surfaces or prominent on both surfaces; petiole terete or flat on the 
adaxial side. Flower buds 3-6 X 3-7 MM...............cececeeceeeeeeeeeeene en eeneneeeeenens 25 


Leaves smaller, 12-16 x 5—6.5 cm; lateral veins 18-19 pairs, obscure above, prominent 
below; petiole tomentose. Petaloid appendages glabrous; parastyles 4, densely velutinous 
ulesehuadereduaadarebeae nag tearde ecadus dus auntie abaeeawerans Yeas teemteadonre haley 1. G. affinis (in part) 
Leaves larger, 13-24 x 4-9 cm; lateral veins 18-23 pairs, prominulous to prominent on 
both surfaces; petiole glabrous. Petaloid appendages sparsely setulose; parastyles 6 or 
absent; :olabrous: dicvssas desiree he dedacaectesaadaattaeccte ts duiste stevie he daaleel dandlea deeleadeedbhaneetaee 26 
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26. Leaf base cuneate; apex caudate; lateral veins prominulous on both surfaces. Petaloid 


appendages c. 26; parastyles 6, glabrous.................ceceeeeeeeeeeeeenees 11. G. decipiens 
Leaf base broadly cuneate or rounded; lateral veins prominent on both surfaces. 
Petaloid appendages c. 20; parastyles absent................eceeeeeeeeeeeeeeeeee 14. G. keithii 


1. Gonystylus affinis Radlk. 


(Latin, affinis = allied to; resembling another species) 


Sitzungsber. Math.-Phys. Cl. K6nigl. Bayer. Akad. Wiss. Miinchen 16 (1887) 329; Merrill, EB (1921) 
371; Masamune, EPB (1942) 446; Airy Shaw op. cit. (1953) 357; Anderson op. cit. 332; Whitmore op. 
cit. 388; Turner, Gard. Bull. Sing. 47 (1995) 485; Coode et al. (eds.) op. cit. 321; Argent et al. (eds.) op. 
cit. 634. Type: Beccari PB 1209, ‘Borneo’ (holotype M; isotype L, fragment). Synonym (homotypic): 
Gonystylus beccarianus Tiegh., op. cit. 245. 


Tree 20-50 m tall, 25-80 cm diameter; bole straight, without buttresses, slightly fluted at base. 
Bark reddish brown, laminated, finely fissured. Twigs terete, glabrous, dark brown. Leaves 
chartaceous to coriaceous, glabrous on both surfaces or sparsely tomentellous below, on 
drying greyish brown above, dull brown or greenish brown below; blade oblong to elliptic, 
sometimes ovate to broadly ovate, 12-16 x 5—6.5 cm, base cuneate to obtuse, margin slightly 
revolute, apex caudate-acuminate; midrib narrowly channelled above; lateral veins 18-19 
pairs, usually rather straight and parallel, obscure above, prominent below; intercostal 
venation reticulate; petiole to 1.5 cm long, moderately tomentose, terete, rugose or ribbed, 
drying reddish brown. Inflorescences robust panicles, sparsely to densely tomentose, 7-17 cm 
long, many-branched, side branches nodulose, each bearing 4-6 clusters of flowers, each 
cluster with 2—5 flowers; bracts absent. Flowers: pedicels 0.7—1 cm long, tomentose; buds 
subglobose, 3-6 x 4-7 mm, at anthesis 6-7 x 6-8 mm; calyx lobes lanceolate-deltoid, 4-6 x 
4-5 mm, tomentose outside; petaloid appendages c. 24, linear-subulate, 2.4-3 x 0.2-0.5 mm, 
apex acuminate, curled towards the ovary, pustulate, glabrous; stamens 19-21, in a single 
whorl, 1.5—2.5 mm long, filaments 1-1.5 mm long, anthers 0.5—1 x 5 mm; ovary ovoid, 
subglobose, densely velutinous, 3-loculed, style elongate, filiform, to 6 mm long, glabrous, 
stigma clavate; parastyles 4, very small, globose, densely velutinous. Fruits (immature) ovoid- 
globose, 3.5—5 cm across, 3-valved, warty, reddish brown. 


Vernacular name. Sarawak—ramin bukit (Malay). 
Distribution. Peninsular Malaysia and Bomeo. 


Ecology. Primary lowland mixed dipterocarp and kerangas forests on well-drained sandy clay 
soils, at altitudes to 300 m. 


Uses. The wood is an important source of ramin timber in Sarawak. 


Notes. Two varieties, viz. var. affinis and var. elegans, are recognised. 
Key to varieties 


Leaves tomentellous below; petiole shorter than 1 cm long, rugose. Inflorescences densely 
TOICIUOS C sisi o Sasicstpscerseie/sinieisipetwrnie aiatessiaiein ia lotsig' wrvintalehotoveoapainiahainieleuleteht ole uniblaobotsetn nfolalcsigie olsin see wlsintolelpiove statue a8 
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var. affinis 
Peninsular Malaysia and Borneo. In Borneo, known in Sabah from Kota Belud, Labuk 
Sugut and Sandakan districts (e.g., S4N 15372, SAN 21729 and SAN 99853) and in 
Sarawak from Kapit, Limbang and Kuching districts (e.g., S 23949, S 37738, S 66099, 
and S 687/2). Also occurring in Brunei (e.g., BRUN 5653). 

Leaves glabrous below; petiole 1.2—1.5 cm long, ribbed. Inflorescences sparsely tomentose...... 
var. elegans Airy Shaw 
(Latin, elegans = beautiful) 
Kew Bull. 28 (1973) 267. Type: Galau S 14968, Borneo, Sarawak, Semengoh FR (holotype K; 
isotypes L, SAR). 
Endemic in Borneo; known in Sabah from Labuk Sugut and Sipitang districts (e.g., SAN 
16794, SAN 90477, SAN 128881, and SAN 132745) and in Sarawak from Kuching, Lundu 
and Marudi districts (e.g., S 14968, S 15189 and S 29461). 


2. Gonystylus areolatus Domke ex Airy Shaw 
(Latin, areolatus = finely net-like; the intercostal venation of the leaves) 


Kew Bull. (1952) 73, op. cit. (1953) 353. Type: Jaheri (Expedition Nieuwenhuis) 773, Borneo, 
Kalimantan, Samarinda (holotype BO; isotype L). 


Small tree, c. 10 m tall. Bark fuscous, rather smooth, dull greyish brown. Twigs robust, 5— 
10 mm diameter. Leaves strongly bullate, chartaceous to coriaceous, glabrous above, 
glabrous to sparsely tomentose below, drying greyish brown above, chestnut-brown below; 
blade oblong, rarely oblanceolate-oblong, 40-50 x 7-11 cm, base attenuate, margin 
strongly revolute, apex long-caudate or cuspidate; midrib narrowly channelled above, 
sparsely tomentose below; Jateral veins 40-50 pairs, impressed above, prominent below; 
intercostal venation distinctly areolate; petiole 1.7-1.8 cm long, rugose, glabrous. 
Inflorescences robust panicle with a few branches, 13-15 cm long, tomentose; rachis to 5 
mm diameter; bracts absent. Flower: pedicels 2.2—2.8 cm long, tomentose; buds 
subglobose, 8-8.5 x 7-8 mm; calyx lobes deltoid, 8-9 x 3-6 mm, moderately recurved at 
anthesis, outer surface tomentose, inner surface densely velutinous; petaloid appendages 
35—40, in a single whorl, linear to subulate, 2-3 x 0.2 mm, sparsely setulose; stamens 65— 
80, 2.5-3.5 mm long, glabrous, filaments 1.8—-2.5 mm long, anthers 0.5-1.1 x 0.5 mm; 
ovary 5—6-loculed, ovoid, densely setulose, style robust, c. 5 mm long, villous, stigma 
capitate; parastyles 4-7, clavate, 1.5—2 mm long, glabrous. Fruits unknown. 


Vernacular names. Sarawak—ramin, ramin bukit (Malay). 


Distribution. Endemic in Borneo; uncommon and known only from Kuching district in 
Sarawak (e.g., S 37175) and from SE Kalimantan (e.g., the type). 


Ecology. In primary and secondary mixed dipterocarp forest, on clay or loam soils, at c. 50 
m altitude. 


3. Gonystylus augescens Rid. 


(Latin, augescens = increasing, elongating; referring to the inflorescence) 
Bull. Misc. Inform. Kew (1946) 43; Airy Shaw in Hooker f, Icon. Pl. 35 (1947) ¢ 3474, op. cit. (1950) 


143, op. cit. (1953) 353. Lectotype (designated here): Haviland 2078, Borneo, Sarawak, Kuching 
(hololectotype K; isolectotypes SAR, SING). 
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Small tree. Twigs terete, dark brown, glabrous. Leaves thick-coriaceous, chestnut-brown when 
dry, darker below, glabrous except the midrib below; blade broadly elliptic to elliptic oblong, 
16-29 x 8-14 cm, base rounded to subcordate, rarely broadly cuneate, margin slightly revolute, 
apex rounded and shortly cuspidate-acuminate; midrib narrowly channelled above, raised 
below; Jateral veins 18-22 pairs, prominent on both surfaces; intercostal venation reticulate; 
petiole 1—1.5 cm long, 3-4 mm diameter, rugose, glabrous. Inflorescences 9—18 cm long, 2—3- 
branched, initially densely ochreous-tomentellous, glabrescent; rachis marked with dense, 
regular, spiral rows of scars of fallen flowers and bracts; bracts ovate-oblong, cucullate, 4—7 x 
22.5 mm, subsericeous, caducous. Flowers: pedicels 0.5—1.3 cm long; buds subglobose, 3—5 x 
3.5—4 mm, tomentose; calyx lobes ovate-deltoid, 3-5 x 2—3 mm, densely fulvous-sericeous; 
petaloid appendages 12-16, subulate, 2.5—3 mm long, densely setulose inside, sparsely setulose 
or subglabrous outside; stamens c. 14, 1.6-2 mm long, in a single whorl, filaments c. 1 mm 
long, anthers 0.5—1 mm long, glabrous; ovary ovoid, c. 2.2 mm long, densely velutinous, 3—5- 
loculed, style filiform, villous, stigma clavate; parastyles absent. Fruits ellipsoid with a short 
beak, 3-5 x 2—2.5 cm, 3-valved, 6-ribbed, glabrous, dark brown when dry. Seeds compressed 
ellipsoid, c. 2.5 x 0.8 mm. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. Rather rare, known in Sarawak only from Kuching and 
Lundu districts (e.g., Haviland 488, S 14466 and S 15524). 


Ecology. In lowland mixed dipterocarp forest, at low altitudes. 


Notes. This species is morphologically closely related to G. lucidulus in its reproductive 
characters, i.e., the inflorescence-type and floral parts, but differs by its shorter petioles and the 
colour of drying leaves. 


4. Gonystylus bancanus (Miq.) Kurz 
(of Bangka Is., Sumatra) 


Nat. Tijds. Ned. Ind. 27 (1864) 171, 240; Airy Shaw, Kew Bull. (1947) 9, op. cit. (1953) 361; Whitmore 
op. cit. 388; Cockburn op. cit. 256; Anderson op. cit. 332; Turner op. cit. 485; Coode et al. (eds.) op. cit. 
321; Argent et al. (eds.) op. cit. 634. Basionym: Aquilaria ?bancana Migq., Fl. Ind. Bat., Suppl. (1861) 
355. Type: Teijsmann HB 3494, Sumatra, Bangka Is. (holotype BO; isotype U). Synonyms: Gonystylus 
miquelianus Teijsm. & Binn. op. cit. 265; G. hackenbergii Diels, Bot. Jahrb. 60 (1926) 310. 


Tree 25-50 m tall, 30-100 cm diameter; bole straight, without buttresses. Bark slightly 
fissured, dark or greyish brown; inner bark reddish brown, 3—5 cm thick, fibrous. Sapwood 
white to pale yellowish cream. Twigs glabrous, dark greyish brown. Leaves thick-coriaceous, 
glabrous above, persistently hairy on the midrib below, drying characteristically reddish brown 
below, often folded; blade elliptic, oblong-oblanceolate or obovate, 4-15 <x 2-7 cm, base 
broadly rounded to obtuse, margin strongly revolute, apex rounded-acuminate, acumen to 2 cm 
long; midrib narrowly channelled above, rounded and prominent below; lateral veins 10-18 
pairs, closely arranged, distinct above, less so below; intercostal venation visible above, faint 
below; petiole 0.7-1.8 cm long, channelled above, glabrous, rugose. Inflorescences 8—15 cm 
long, densely tomentose; bracts absent. Flowers in clusters of 2-5; pedicels 1—1.8 cm long, 
tomentose; buds subglobose, 4-5 mm diameter; calyx lobes deltoid, 3-4 mm long, tomentose 
outside, densely velutinous inside, ciliate at the margin; petaloid appendages c. 20, in a single 
whorl, subulate, 1.5—3 x 0.5—1 mm, glabrous; stamens c. 15, 1.5—3 mm long, in a single whorl, 
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filaments 1-2 mm long, anthers 0.5—1 x 0.5 mm, glabrous; ovary ovoid-globose, c. 2 x 2 mm, 
densely setulose, 3-loculed, style filiform, glabrous, stigma clavate; parastyles absent. Fruits 
globose or subglobose, 3-3.5 cm diameter, 3-4-valved, without a beak; pericarp surface 
minutely dotted, rough, fibrous, brown. Seeds ovoid or ellipsoid, 2—2.8 < 1.6 cm; testa dark 
brown, glossy, crustaceous; without endosperm. 


Vernacular names. Sabah—bidaru (Kedayan), ramin (Malay). Sarawak—lunak (Melanau 
Oya), ramin, ramin telur (Malay). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known in Sabah from 
Beaufort, Papar, Ranau, Sipitang, and Tawau districts (e.g., SAN 34692, SAN 56672, SAN 
93904, SAN 132120, and SAN A 1719) and in Sarawak from Betong, Bintulu, Kuching, Miri, 
Mukah, Sibu, Simunjan, and Sri Aman districts (e.g., S 1733, S 8005, S 10001, and S 77006). 
Also occurring in Brunei (e.g., FMS 28674 and FMS 36985) and in Kalimantan (e.g., bb. 16645 
and bb. 32396). 


Ecology. Locally common in mixed swamp and peat swamp forests (particularly common in 
the Gonystylus bancanus-Dactylocladus-Neoscortechinia association of peat swamp forest in 
Brunei and Sarawak), at altitudes to 100 m. In water-logged habitat, the species develops 
specialised knee-roots (pneumatophores). 


Uses. The most important source of ramin timber. The timber has been extensively exploited in 
Malaysia (especially in Sarawak), and is highly valued for planks, furniture, panelling, 
mouldings of all kinds, and verneer. 


5. Gonystylus borneénsis (Tiegh.) Gilg 


(of Borneo) 


In Engler & Prantl, Nat. Pflanzenfam. Nachtr. 1 (1897) 232; Merrill op. cit. (1921) 372; Masamune op. cit. 
447; Airy Shaw, Kew Bull. (1947) 9, op. cit. (1953) 355; Cockburn op. cit. 255; Anderson op. cit. 333; 
Coode et al. (eds.) /.c. 321; Argent et al. (eds.) op. cit. 634. Basionym: Asclerum borneense Tiegh., op. cit. 
247. Type: Beccari P.B. 1589, Borneo, Sarawak, Mt. Matang (isotype L, fragment). Synonym: 
Gonystylus bancanus auct. non (Migq.) Kurz: Merrill, PEB (1929) 184, Masamune op. cit. 446. 


Tree 24-35 m tall, to 60 cm diameter; bole straight, slightly fluted at base, with low buttresses. 
Bark greyish brown, finely irregularly fissured; inner bark 5 mm thick, orange-yellow to 
reddish brown. Sapwood whitish or cream. Twigs rough, glabrous, blackish to reddish brown. 
Leaves chartaceous to coriaceous, glabrous above, sparsely tomentose below, drying greyish 
brown on both surfaces; blade oblong or sometimes narrowly elliptic, 75-22 <x 5—S cm, base 
acute, margin slightly revolute, apex acuminate or sometimes caudate; midrib narrowly 
channelled above; /ateral veins 19-21 pairs, prominent on both surfaces; intercostal venation 
reticulate; petiole 1-1.2 cm long, rugose, sparsely tomentose. Inflorescences /5—20 cm long, 
pendulous, many-branched, each branch bearing 5 or more clusters of flowers, each cluster with 
3-5 flowers, appressed tomentellous; bracts absent. Flowers: pedicels 2.6-3 cm long, 
sericeous; buds subglobose, 7.5—8 x 7—7.5 mm, tomentose; calyx lobes deltoid, 7.5—9 x 2.5—5.5 
mm, tomentose outside, densely velutinous inside; petaloid appendages c. 30, in a single whorl, 
linear-subulate, 4.5—5.4 x 5 mm, apex rarely incised, glabrous; stamens c. 38, c. 3 mm long, in 
two whorls, filaments c. 1.5 mm long, anthers c. 1.5 mm long, glabrous; ovary obovoid, densely 
setulose, 5-loculed, style filiform, c. 9.5 mm long, glabrous, stigma clavate; parastyles absent. 
Fruits round, 5—7 cm diameter, brown, rough. 
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Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. In Sabah, known from Kinabatangan, Ranau, Sipitang, and 
Tawau districts (e.g., SAN 16614, SAN 36458 and SAN 94043) and in Sarawak, from Kapit, 
Kuching, Lundu, Marudi, Miri, Simunjan, Sri Aman, and Tatau districts (e.g., S 23092, S 
35686, S 37207, S 41855, and S 59971). Also occurring in Brunei (e.g., BRUN 316, Forman 
LLF 1078 and Kirkup DK 356) and in Kalimantan. 


Ecology. In mixed dipterocarp and kerangas forests on yellow sandy clay and sandy soils, at 
altitudes to 500 m. 


6. Gonystylus brunnescens Airy Shaw 
(Latin, brunnescens = brownish; the drying leaves) 


Kew Bull. (1950) 138, op. cit. (1953) 138; Whitmore op. cit. (1973) 388; Anderson op. cit. 333; Kessler & 
Sidiyasa op. cit. 226; Turner op. cit. 485; Argent et al. (eds.) op. cit. 635. Type: Budding bb. 29629, 
Borneo, Kalimantan, Melawai (holotype BO). Synonym: Gonystylus bancanus auct. non (Miq.) Kurz: 
Heine in Fedde, Rep. 54 (1951) 239. 


Tree 20-40 m tall, 30-100 cm diameter; buttresses to 0.3 m tall. Bark reddish to dark brown, 
more or less smooth; inner bark pinkish red, fibrous. Sapwood yellowish white. Twigs dark 
brown, glabrous. Leaves thick-coriaceous, glabrous on both surfaces, drying dark brown on 
both surfaces; blade elliptic to oblong, 14-26 x 5—10 cm, base obtuse, margin strongly revolute, 
apex caudate; midrib narrowly channelled above, glabrous; /ateral veins 15-25 pairs, distinct 
on both surfaces, intramarginal veins 1-2 mm from the margin; intercostal venation visible on 
both surfaces; petiole 1—-1.5 cm long, glabrous, ribbed, reddish brown. Inflorescences 6—22 cm 
long, sparsely tomentose; bracts absent. Flowers: pedicels 1.5—1.8 cm long, tomentose; buds 
subglobose, 5—6 x 4-6 mm; calyx lobes deltoid, 5—5.2 x 23.5 mm, densely tomentose outside, 
densely velutinous inside; petaloid appendages c. 20, in a single whorl, linear-subulate, 3—3.5 x 
c. 0.5 mm, densely setulose; stamens c. 18, 3-3.5 mm long, in a single whorl, filaments 1.5—2 
mm long, anthers c. 1.5 x 0.5 mm, glabrous; ovary ovoid, 3-loculed, densely setulose; style 
filiform, c. 3 mm long, glabrous, stigma clavate; parastyles 5-6, globose, tomentose. Fruits 
ovoid-globose, without a beak, 3.5—5 cm diameter, 3-valved, verrucose, brown. 


Vernacular names. Sabah—nasi-nasi pakir (Malay). Sarawak—ramin (Malay). 

Distribution. Peninsular Malaysia and Borneo. In Bormeo, recorded in Sabah from Mt. 
Kinabalu (e.g., Clemens 50705 and SFN 26391) and in Sarawak from Bau, Belaga, Kapit, and 
Samarahan districts (e.g., S 17028, S 19099, S 29033, S 41322, and S 43651). Also occurring in 
Brunei (e.g., FMS 34575) and in Kalimantan (e.g., bb. 8311, bb. 31633 and Church et al. 166). 


Ecology. In mixed dipterocarp and lower montane forests on clay and sandy soils, at 40-1500 
m altitude. 
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7. Gonystylus calophylloides Airy Shaw 
(Latin, resembling G. calophyllus) 


Kew Bull. 17 (1964) 448, op. cit. (1972) 979; Anderson op. cit. 333; Coode et al. (eds.) op. cit. 321. 
Type: Anderson S 4266, Borneo, Sarawak, Marudi district, Ulu Sg. Melinau (holotype SAR; isotypes 
K, L, SING). 


Small tree, 6-10 m tall, 10-25 cm diameter. Twigs rugose, glabrous, dark brown, 
sometimes lenticellate. Leaves chartaceous to coriaceous, drying yellowish brown to 
greyish brown on both surfaces, glabrous on both surfaces or sparsely tomentose below; 
blade oblong to oblanceolate-oblong, 30-40 x 8—12 cm, base cordate, margin not revolute, 
apex rounded and abruptly shortly caudate; midrib flat or slightly prominulous above, 
prominent below; lateral veins 28-30 pairs; intercostal venation reticulate; petiole 1.8—2.1 
cm long, glabrous, rugose, dark brown. Inflorescences condensed, to 2.5 cm long, few- 
flowered, sericeous; bracts absent. Flowers: pedicels slender, 2.8-3.2 cm long, yellowish 
brown sericeous; buds globose, 7-8 mm diameter, tomentose; calyx lobes broadly deltoid to 
lanceolate, 7-10 x 3-6 mm, sparsely tomentose outside, densely velutinous inside; petaloid 
appendages c. 32, in two whorls, linear-subulate, 4.5—-5 x 1 mm, glabrous; stamens 36, 2.5— 
3 mm long, in a single whorl, filaments 1-1.5 mm long, anthers 1.5 mm long, glabrous; 
ovary ovoid, 2—3 mm long, 5-loculed, densely setulose, styles elongate, filiform, densely 
villous, stigma clavate; parastyles 5, 1—-1.5 mm long, clavate, rather flat, densely villous. 
Fruits globose, c. 3.5 cm diameter, 5-valved, verrucose, puberulous, substended by 5 
persistent calyx lobes borne on striate stalks of c. 2.5 cm long. Seeds solitary, large, glossy, 
brown, stony when dry. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. Known in Sarawak from Belaga, Bintulu, Marudi, and 
Tatau districts (e.g., S 21814, S 43706, S 51410, and the type). Also occurring in Brunei 
(e.g., Coode MC 7242, Dransfield JD 6651, Forman LLF 927, Wong WKM 1151, and Wong 
WKM 2082). 


Ecology. In mixed dipterocarp forest, on rocky boulder-strewn gorge and basalt hillsides, at 
altitudes to 200 m. 


8. Gonystylus calophyllus Gilg 
(Greek, calo- = beautiful, phullon = leaf; with beautiful leaves) 


Jn Engler & Prantl Nat. Pflanzenfam. Nachtr. 1 (1897) 232; Merrill op. cit. (1921) 372; Masamune op. 


cit. 447; Airy Shaw op. cit. (1953) 354; Anderson op. cit. 333. Type: Haviland 998, Borneo, Sarawak, 
Kuching (holotype K). 
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Small tree. Twigs rugose, glabrous, dark brown. Leaves chartaceous to coriaceous, 
glabrous, drying purplish-leaden coloured on both surfaces; blade elliptic to oblong, 16-24 
x 5-8 cm, base obtuse, margin slightly revolute, apex caudate; midrib flat above, glabrous; 
lateral veins 28-35 pairs, very distinct; intercostal venation reticulate; petiole 0.7—1 cm 
long, robust, glabrous, rugose, dark brown. Inflorescences 4—7 cm long, tomentose; bracts 
absent. Flowers: pedicels 1—1.5 cm long, tomentose; buds subglobose, 7—7.5 x 5.5—6 mm, 
tomentose; calyx lobes narrowly deltoid, 6.5—7 x 1-1.5 mm, tomentose outside, densely 
velutinous inside; petaloid appendages c. 23, in a single whorl, linear-subulate, 4-5 x 0.5 
mm, sparsely setulose; stamens c. 28, in two whorls, 3.4-4 mm long, filaments c. 1 mm 
long, anthers 2.5—-3 mm long, glabrous; ovary ovoid, 3—loculed, densely setulose, style 
solitary, filiform, c. 7 mm long, villous, stigma clavate; parastyles 4-6, geniculate, c. 1 mm 
long, densely villose. Fruits unknown. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. Uncommon; known only in Sarawak from Bintulu, 
Kuching, Miri, and Serian districts (e.g., S 21775, S 27583, S 68753, and S 82579). 


Ecology. In lowland mixed dipterocarp forest on clay and loamy soils. 


9. Gonystylus consanguineus Airy Shaw 
(Latin, con- = similar, sanguinis = blood; closely allied to G. affinis and G. borneénsis) 


Kew Bull. 17 (1964) 454, op. cit. (1972) 979; Cockburn op. cit. 255; Kessler & Sidiyasa op. cit. 227; 
Argent et al. (eds.) op. cit. 635. Type: Meijer SAN 21729, Borneo, Sabah, Sandakan district, Sepilok FR 
(holotype K; isotype L). 


Tree 20-40 m tall, 30-80 cm diameter; buttresses to 2 m tall. Bark fissured, dark brown. Twigs 
somewhat slender, short fulvo-tomentellous, glabrescent, dark brown. Leaves chartaceous to 
coriaceous, moderately punctate, sparsely tomentose, drying greyish green above, yellowish 
brown below; blade elliptic to oblong, 10-21 x 4-10 cm, base rounded or obtuse, margin sligtly 
revolute, apex acuminate or sometimes caudate; midrib flat above, rounded and prominent 
below, sparsely puberulous; Jateral veins 15-25 pairs, prominulous on both surfaces, 
intramarginal veins 1-2 mm from the margins; intercostal venation visible on both surfaces; 
petiole 0.7-1.3 cm long, sparsely tomentose. Inflorescences condensed, 1-1.3 cm long, 
sparsely hairy; bracts absent. Flowers: pedicels 4-5 mm long, tomentose; buds subglobose, 5—6 
x 4-6 mm; calyx lobes deltoid, 4-5 x 4 mm, tomentose; petaloid appendages c. 30, c. 2 x 0.5 
mm, glabrous; stamens c. 37, 1.5—2 mm long, in 3 whorls, filaments c. 1 mm long, anthers 0.5— 
1 x 0.5 mm, glabrous; ovary ovoid, 1—1.5 mm long, 3-loculed, densely setulose, styles short, 
contorted, glabrous, stigma small, clavate; parastyles absent. Fruits (immature) ovoid-globose 
to ellipsoid, 2-3 x 1.5—1.8 cm; stalk c. 2.2 cm long; pericarp verrucose. 


Vernacular name. Sabah—ramin (Malay). 


Distribution. Endemic in Borneo. In Sabah, recorded from Kinabatangan, Kuala Penyu, Labuk 
Sugut, Penampang, Sandakan, Tawau, and Tenom districts (e.g., SAN 23578, SAN 92055, SAN 
103042, and SAN 121244) and in Sarawak, from Miri district (e.g., S 15827, S 37003 and S 
43162). Also occurring in W and E Kalimantan (e.g., Kostermans 5286 and Kostermans 
13901). 
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Ecology. In primary and secondary mixed dipterocarp forests, at altitudes to 700 m. 


10. Gonystylus costalis Airy Shaw 


(Latin, costalis = relating to the midrib) 


Kew Bull. 23 (1969) 269, op. cit. (1972) 980; Anderson op. cit. 333. Type: Wright S 23989, Borneo, 
Sarawak, Kapit district, Bt. Raya (holotype K; isotypes L, SAN). 


Small tree, 5-10 m tall, 8-10 cm diameter. Bark slightly flaky, greyish brown. Twigs 5-8 
mm diameter, rugulose-sulcate, greyish brown, appressed greyish brown puberulous, 
glabrescent. Leaves coriaceous, glabrous or sparsely hairy at the base of midrib below, 
drying brownish on both surfaces; blade oblong-elliptic, 25—45 x 8-14 cm, base cuneate or 
sometimes cordate, margin strongly revolute, apex subrotundate and shortly apiculate- 
caudate; midrib prominent below, broadly but shallowly elevated above; lateral veins 24-26 
pairs, obscure above, prominent below; intercostal venation reticulate; petiole 0.9-1.5 cm 
long, sparsely short-tomentose, rugose, dark brown. Inflorescences robust, to 17 cm long, 
fulvous-tomentellous; bracts ovate, 4-5 x 2.5—3 mm, tomentose. Flowers: pedicels 1.5—2.5 
cm long, tomentose; buds subglobose, 7—7.5 x 5.5—6 mm, tomentose; calyx lobes deltoid, 
5.5-6 x 5—5.5 mm, tomentose outside, densely velutinous inside; petaloid appendages c. 34, 
in a single whorl, linear-subulate, 2—2.5 x 0.5 mm, glabrous; stamens c. 37, 1.5—3 mm long, 
in a single whorl, filaments 1—1.5 mm long, anthers c. 1 x 0.5 mm, glabrous; ovary ovoid, 
densely setulose, 3-loculed, style filiform, glabrous, stigma clavate; parastyles 4-6, 0.5—-1 
mm long, clavate, densely villous. Fruits unknown. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo; known only from Belaga and Kapit districts in Sarawak 
(e.g., S 25748, S 29185, S 29664, and S 53427). 


Ecology. In primary mixed dipterocarp forest on clay soil, at 160—700 m altitude. 


11. Gonystylus decipiens Airy Shaw 


(Latin, decipiens = deceiving; a species closely resembling another species) 


Kew Bull. 17 (1964) 454, op. cit. (1972) 980. Type: Jacobs 5456, Borneo, Sarawak, Belaga district 
(holotype K). 


Tree 25-30 m tall. Twigs terete, 3-4 mm diameter, glabrous, dark brown. Leaves chartaceous 
to coriaceous, glabrous, drying greyish brown to slightly greenish on both surfaces; blade 
elliptic, oblong or oblanceolate, 16-21 x 6-8 cm, base cuneate, margin slightly revolute, apex 
caudate; midrib narrowly channelled above, sparsely puberulous; Jateral veins 19-23 pairs, 
prominulous on both surfaces; intercostal venation reticulate; petiole 1.3—1.5 cm long, terete, 
glabrous, rugose, dark brown. Inflorescences with many branches, 8-/6 cm long, bearing 
numerous flowers, tomentose; bracts absent. Flowers: pedicles 1—1.5 cm long, tomentose; buds 
subglobose, 5-6 <x 3—4 mm, tomentose; calyx lobes deltoid, 5-6 x 2.5-3 mm, tomentose 
outside, densely velutinous inside; petaloid appendages c. 26, in a single whorl, linear-subulate, 
2.5-3 x 0.5 mm, sparsely setulose; filaments and anthers of equal length, c. 1 mm, glabrous; 
ovary 3-loculed, densely setulose, style c. 6 mm long, filiform, glabrous, stigma clavate; 
parastyles 6, c. 0.5 mm long, glabrous. Fruits unknown. 
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Vernacular name. Sarawak—ramin (Malay). 
Distribution. Endemic in Borneo; known only from the type. 


Ecology. In primary dipterocarp forest on sandstone substratum, at c. 500 m altitude. 


12. Gonystylus eximius Airy Shaw 


(Latin, eximius = excellent; inference unknown) 


Kew Bull. 28 (1973) 267. Type: Ilias S 28777, Borneo, Sarawak, Kapit district, Ulu Merit, Sg. 
Sebatong (holotype K; isotypes L, SAR, SING). 


Small tree, to 5 m tall, 10 cm diameter. Twigs robust, terete, 6-8 mm diameter, yellowish 
brown tomentellous, glabrescent. Leaves coriaceous, sparsely pilose or glabrous above, 
sparsely pilose below, drying greenish above, chestnut-brown below; blade elliptic-oblong 
or oblanceolate-oblong, 33-48 x 9-15 cm, base narrowed, abruptly attenuate towards the 
petiole, margin slightly revolute, apex rotundate and abruptly caudate; midrib conspicuously 
raised and glabrous above, prominent and densely pilose below; lateral veins 20-25 pairs, 
with several shorter parallel veins in between, impressed above, conspicuously raised 
below, arching and anastomosing near the margin to form intramarginal veins; intercostal 
venation reticulate, raised; petiole 2-3 cm long, 6-8 mm thick, rugose, puberulous. 
Inflorescences terminal, robust, 15—21 cm long, densely reddish brown tomentose; bracts 
absent. Flowers: pedicels robust, 1-2 cm long before anthesis, to 6 cm long at anthesis, 
densely reddish brown velutinous; buds subglobose, 9-10 x 5.5—6 mm, tomentose; calyx 
lobes narrowly ovate to lanceolate, 11-16 x 4.5-5 mm, tomentose outside, densely 
velutinous inside; petaloid appendages c. 28, in a single whorl, linear-subulate, 8-9 x 0.5—1 
mm, sometimes incised at apex, sparsely pustulate, sparsely setulose; stamens c. 51, 4-5 
mm long, in two whorls, filaments c. 3 mm long, anthers c. 2.5 x 0.5 mm, bearded; ovary 
ovoid, 5-loculed, setulose, style elongate, villous, stigma clavate; parastyles 4-5, clavate, 1— 
1.5 mm long. Fruits unknown. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo; known by two collections from Sg. Sebatong, Ulu Merit, 
Kapit district in Sarawak (S 28773 and the type). 


Ecology. In primary lowland mixed dipterocarp forest near streams, on sandy and clay soil, 
at altitudes to 250 m. 


Notes. Very similar to G. costalis but differs by its prominently veined and thinly pilose 


lower leaf-surface, the densely tomentellous inflorescences, and the very large flowers 
borne on elongated pedicels. 
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13. Gonystylus forbesii Gilg Plates 6D-E. 
(H.O. Forbes, 1851-1932, Scotish botanist/naturalist) 


In Engler & Prantl, Nat. Pflanzenfam. Nachtr. 1 (1897) 232; Merrill op. cit. (1921) 372; Masamune op. 
cit. 447; Airy Shaw op. cit. (1953) 357; Cockburn op. cit. 255; Anderson op. cit. 333; Argent et al. (eds.) 
op. cit. 635. Type: Forbes 3078, Sumatra (holotype L). Synonyms: Gonystylus warburgianus Gilg. ex 
Domke op. cit. 5, 8, 33, 146; G. bancanus auct. non (Miq.) Kurz: S. Moore, J. Bot. Suppl. 62 (1924) 14. 


Tree 30-55 m tall, 40-80 cm diameter; trunk straight, buttresses to 1.7 m tall. Bark fissured, 
flaking off, greyish brown; inner bark pinkish red, fibrous. Sapwood pale yellow. Twigs 
glabrous, dark brown to blackish. Leaves chartaceous to thin-coriaceous, shagreen and 
glabrous on both surfaces or sparsely puberulous below, especially on midrib, drying 
yellowish brown on both surfaces; blade elliptic to almost rhomboid, 5—/2 x 2—5 cm, base 
cuneate, margin flat, apex acuminate or rounded-caudate; midrib narrowly channelled or 
rarely almost flat above; /ateral veins 10-20 pairs, closely arranged, rather steeply ascending, 
conspicuous below, less so above, intramarginal veins 0.5—1 mm from the margin; intercostal 
venation faint on both surfaces; petiole slender, 0.9-1.4 cm long, sparsely tomentose, rugose. 
Inflorescences with many branches, 5—15 cm long, each branch bearing 4—8 clusters of 
flowers, each cluster with 4-6 flowers, reddish yellow short-hairy; bracts absent. Flowers: 
pedicels slender, to 1 cm long, tomentellous; buds subglobose, 3—3.5 x 2—2.5 mm; calyx lobes 
ovate-deltoid, 3-5 x 2—3 mm, tomentellous at the edges, strongly recurved at anthesis; 
petaloid appendages c. 10, in a single whorl, subulate, 0.5—-1 x 0.5 mm, densely setulose; 
stamens c. 10, 1.5—2 mm long, in a single whorl, filaments and anthers 0.5—1 mm long, anthers 
glabrous; ovary 3-loculed, densely setulose, style glabrous, stigma clavate; parastyles absent. 
Fruits ellipsoid-globose, 2.8—4 cm long, 3-valved, glabrous, verrucose, rugose, dark brown; 
pericarp fibrous. Seeds ellipsoid, c. 1.3 cm long, stony; testa smooth, glossy, dark brown, 
crustaceous. 


Vernacular name. Sarawak—ramin batu (preferred name). 


Distribution. Sumatra and Borneo. In Sabah, known from Beaufort, Keningau, Kinabatangan, 
Labuk Sugut, Papar, Sandakan, Sipitang, and Tawau districts (e.g., SAN 15243, SAN 30618, 
SAN 65359, SAN 79087, and SAN 96655) and in Sarawak, from Kapit, Kuching, Lawas, 
Lubok Antu, Marudi, Sarikei, Sibu, and Sri Aman districts (e.g., S 8084, S 29075, S 33015, S 
41403, and S 68193). Also occurring in Brunei (e.g., FMS 34478) and E Kalimantan (e.g., bb. 
16824). 


Ecology. In primary mixed dipterocarp and lower montane forests, on clay and sandy soils, at 
altitudes to 1200 m. 


Uses. Source of ramin timber. However, this species is not as abundant as G. bancanus. 


14. Gonystylus keithii Airy Shaw 
(H.G. Keith, former Conservator of Forests at Sandakan, Sabah) 


Kew Bull. (1947) 13, op. cit. (1953) 356, op. cit. (1964) 453; Cockburn op. cit. 254; Anderson op. cit. 
333; Coode et al. (eds.) op. cit. 321; Argent et al. (eds.) op. cit. 635. Lectotype (designated here): Puasa 
BNBFD 1722, Borneo, Sabah, Sandakan (hololectotype K). Synonym: Gonystylus bancanus auct. non 
(Mig) Kurz: Merrill op. cit. (1929) 184. 
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Fig. 4. Gonystylus lucidulus. A, flowering leafy twig; B, open flower; C, Jongitudinal section 
ot open flower; D, stamen; E, gynoecium; F, infructescence. (A-E from S 40450, F from S$ 
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Tree to 25 m tall, to 46 cm diameter; trunk straight, without buttresses. Bark fissured, smooth 
to slightly flaky, greyish brown; inner bark pink to dark red. Sapwood yellow. Twigs blackish 
grey, glabrous. Leaves chartaceous, glabrous on both surfaces, drying discolourous, greyish 
green above, pinkish brown below; blade elliptic-oblong to oblanceolate, 13-24 x 4-9 cm, 
base broadly cuneate to almost rounded, margin slightly revolute, apex acuminate to caudate, 
acumen to 2 cm long; midrib narrowly channelled above; lateral veins lax, 18-23 pairs, with 
2-3 shorter veins in between, prominent on both surfaces; intercostal venation visible on both 
surfaces; petiole 1-2 cm long, flat above, glabrous, rugose, dark brown. Inflorescences 
terminal, short-branched, 9-15 cm long, sparsely to densely grey tomentose, each branch 
bearing 5—9 clusters of flowers, each cluster with 5—8 flowers; bracts ovate, 2-3 x 1—-1.5 mm, 
tomentose. Flowers: pedicels 0.8—2 cm long, densely yellowish brown tomentellous; buds 
subglobose, 4.5—5 mm diameter; calyx lobes ovate to ovate-oblong, 6-8 x 4-5 mm, densely 
subsericeous on both sides, sometimes pustulate outside; petaloid appendages c. 20, linear- 
subulate, 2-4 <x 0.5 mm, sometimes incised at apex, sparsely setulose, with numerous 
spherical creamy pustules, especially on the upper surface; stamens c. 21, 1—1.5 mm long, in a 
single whorl, filaments c. 1 mm long, anthers c. 0.5 mm long, glabrous; ovary ovoid, 2-3 mm 
long, 3-loculed, densely setulose, style filiform, c. 4 mm long, glabrous, stigma capitate; 
parastyles absent. Fruits rounded or spheroidal, to 6.5 cm diameter, 3—5-valved, brown, 
verrucate; pericarp fibrous. Seeds ellipsoid, stony; testa smooth, glossy, brown, crustaceous; 
hilum velutinous. 


Vernacular names. Sabah—sarai (Malay), malindah (Sungei), saukau (Kedayan). 


Distribution. Endemic in Borneo. In Sabah, recorded from Beaufort, Keningau, 
Kinabatangan, Labuk Sugut, Lahad Datu, Pensiangan, Pitas, Ranau, Sandakan, and Tawau 
districts (e.g., S4N 16900, SAN 25774, SAN 36908, SAN 83421, and SAN 121296). Also 
occurring in Brunei (e.g., BRUN 868) and in Kalimantan (e.g., bb. 34791 and Church & 
Mahyar 1434). 


Ecology. In primary mixed dipterocarp forest, on sandy soil, at 30-350 m altitude. 


Uses. In Sabah, pounded fruit mixed with wood ashes is locally used as fish poison. 


15. Gonystylus lucidulus Airy Shaw Fig. 4. 


(Latin, /ucidulus = somewhat shining; referring to the upper surface of drying leaves) 


Kew Bull. 17 (1964) 447, op. cit. (1972) 981; Coode et al. (eds.) op. cit. 321. Type: Dan S 3024, Borneo, 
Sarawak, Miri district, Bt. Lambir (holotype K; isotypes L, SAN). 


Tree 27-36 m tall, 30-45 cm diameter; trunk straight, without buttresses. Bark finely fissured, 
flaking to small pieces, soft and fibrous; inner bark soft, pale brown. Sapwood hard, pale 
yellow. Twigs terete, 3-5 mm diameter, finely striate, dark brown, glabrous. Leaves 
coriaceous, glabrous on both surfaces, shining above, sparsely puncticulate below, drying 
greenish above, greyish brown below; blade oblong, elliptic-oblong or lanceolate-oblong, /0- 
20 x 4-8 cm, base rotundate, rarely cuneate or subcordate, margin not revolute, apex narrowly 
rotunded, abruptly caudate; midrib narrowly channelled above, prominent and glabrous below; 
lateral veins 8-16 pairs, lax, prominulous on both surfaces; intercostal venation reticulate; 
petiole slender, 1.3—1.8 cm long, 2-3 mm thick, sparsely yellowish brown tomentose, rugose, 
grooved above. Inflorescences 2—4-branched, 3-9 cm long; flowers borne singly and 
alternately along the branches; rachis thick, knobby, marked with dense, regular, spiral rows of 
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scars of fallen flowers and bracts; bracts numerous, suborbicular, 7-8 mm broad, dorsally 
keeled, glabrous. Flowers: pedicels 0.3—0.4 cm long, tomentose; buds subglobose, 4—5 x 3.5—4 
mm, tomentose; calyx lobes deltoid, 44.5 mm long, tomentose outside, densely velutinous 
inside; petaloid appendages c. 16, in a single whorl, linear-subulate, 2.5-3 = 0.5 mm, 
epustulate, densely setulose; stamens c. 18, 1.5—2 mm long, in a single whorl, filaments 0.5—1 
mm long, anthers 1.5—2 x 0.5 mm, glabrous; ovary ovoid, densely setulose, style filiform, 
densly villous, stigma clavate; parastyles absent. Fruits (immature) asymmetrically ovoid, c. 
3.5 x 1.7 cm, 3-valved, finely stellate pubescent, dark brown. 


Vernacular name. Sarawak—vamin bukit (preferred name). 


Distribution. Endemic in Borneo, uncommon. Recorded in Sarawak from Kuching and Miri 
districts (e.g., S 38308, S 38312, S 40450, and S 42278). Also occurring in Brunei (e.g., S 
5928). 


Ecology. In mixed dipterocarp forest on clay and sandy soil, at 30-1100 m altitude. The flowers 
are whitish-creamy, sweet-scented and insect-pollinated. 


Notes. The species is morphologically closely allied to G. augescens in its floral and fruit 
characters but differs by its longer petiole (1.3—1.8 cm long), smaller and narrower, smooth and 
shining leaves without minute appressed hairs on the lower surface, thicker inflorescence 
rachis, and broader bracts. 


16. Gonystylus macrophyllus (Migq.) Airy Shaw Plate 6F. 
(Greek, makro = large; phullon = leaf; large-leaved) 


Kew Bull. (1947) 9, op. cit. (1953) 354; Backer & Bakhuizen f op. cit. 401; Cockburn op. cit. 255; 
Whitmore op. cit. 388; Anderson op. cit. 333; Turner op. cit. 485; Coode et al. (eds.) op. cit. 322; Argent et 
al. (eds.) op. cit. 636. Basionym: Aquilaria ?macrophylla Migq., op. cit. 356. Type: Diepenhorst HB 2356, 
Sumatra, Priaman (holotype U). Synonyms: Gonystylus miquelianus Teijsm. & Binn., op. cit. 265; G. 
Pphilippinensis Elmer, Leafl. Philip. Bot. 7 (1915) 2674; G. obovatus Merr., Philip. J. Sci. 12 (1917) 283. 


Tree to 45 m tall, to 100 cm diameter; buttresses to 3 m tall. Bark thick, shallowly fissured, 
dark brown, densely lenticellate; inner bark pale brown, fibrous. Twigs glabrous, dark brown. 
Leaves chartaceous to coriaceous, glabrous on both surfaces, drying yellowish brown on both 
surfaces; blade oblong, elliptic, obovate or sublanceolate, (3—)/3—28(—40) x (2-)5—9-15) cm, 
base cuneate to rounded, margin slightly revolute, apex acuminate, rounded or caudate, acumen 
to 1 cm long; midrib deeply channelled above; lateral veins 6-19 pairs, with 1-2 shorter veins 
in between, obscure above, prominulous below, intercostal venation obscure above, visible 
below, irregularly areolate; petiole 1.2-2 cm long, sparsely tomentose or glabrous, rugose, 
finely channelled above, dark brown when dry. Inflorescences 14-20 cm long, unbranched or 
branched, each branch bearing 4-8 clusters of flowers, each cluster with 3-5 flowers, 
tomentose; bracts ovate, 2-3 x 1.5 mm, tomentose. Flowers: pedicels c. 1.5 cm long, 
tomentose; buds subglobose, 7.5—-8 x 5.5—6 mm; calyx lobes ovate-deltoid, 4—4.5 mm long, 
tomentose outside, densely velutinous inside; petaloid appendages 20-40, in a single whorl, 
linear-subulate, 2.5—3 x 0.5 mm, epustulate, sparsely setulose; stamens 16-30, 2—2.5 mm long, 
in a single or rarely in two whorls, filaments 1—1.5 mm long, anthers c. 10 x 0.5 mm, glabrous; 
ovary ovoid, 2—2.5 mm long, 3-loculed, densely setulose, style filiform, villous, stigma clavate; 
parastyles absent. Fruits globose, 4-7 cm diameter, 3—5-valved; pericarp fibrous, verrucose, 
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sparsely stellate pubescent, dark brown; testa smooth. Seeds ellipsoid, c. 4 x 2.4 cm; testa 
glossy, brown, crustaceous. 


Vernacular names. Sarawak—vramin (Iban, Malay), gaharu melitan, melawis (Iban). 


Distribution. Nicobar Is. and widespread throughout the Malesian region, except for C and E 
Java and the Lesser Sunda Is. In Sabah, recorded from Sipitang district (e.g., SAN 16732) and in 
Sarawak, from Bintulu and Kapit districts (e.g., S 27129 and S 25455). Also occurring in Brunei 
(e.g., Niga NN 136 and SAN 17418) and in Kalimantan (e.g., Kostermans 5286 and Veldkamp 
8493). 


Ecology. In primary mixed dipterocarp and lower montane forests, on clay and sandy soil, at 
altitudes to 1700 m. 


Uses. The timber is locally used for general light construction purposes, and the infected 
heartwood for producing incense. 


17. Gonystylus maingayi Hook.f 
(A.C. Maingay, 1836-1869, British physician and botanist, sometime jail-warden in Malacca, 
Peninsular Malaysia) 


FI. Brit. Ind. 5 (1890) 200; Gamble op. cit. 266; Ridley op. cit. (1922) 322; Airy Shaw op. cit. (1953) 359, 
op. cit. (1964) 456, op. cit. (1972) 978; Cockburn /.c. 255; Whitmore op. cit. 391; Anderson op. cit. 333; 
Turner op. cit. 485; Coode et al. (eds.) op. cit. 322; Argent et al. (eds.) op. cit. 636. Type: Maingay s.n. (= 
Kew Distr. No. 1441), Peninsular Malaysia, Malacca (holotype K). 


Tree 27-40 m tall, 50-80 cm diameter. Bark pale grey to dark brown, slightly fissured, flaky or 
cracking; inner bark light red. Sapwood pale yellow. Twigs dark brown to blackish, glabrous. 
Leaves chartaceous, glabrous, drying dark brown above, purplish brown below; blade elliptic- 
oblong, 8—/5 x 4-8 cm, base cuneate to rounded, margin strongly revolute, apex acuminate to 
caudate, acumen to 1.5 cm long; midrib narrowly channelled above, sparsely puberulous; 
lateral veins 24-30 pairs, prominent on both surfaces; intercostal venation reticulate; petiole 2— 
2.6 cm long, sparsely tomentose, rugose, dark brown. Inflorescences few-branched, /5—30 cm 
long, each branch with 3—6 clusters of flowers, each cluster 2—6-flowered, densely tomentose; 
bracts absent. Flowers: pedicels 1—-1.5 cm long, tomentose; buds subglobose, 4.5—5 mm 
diameter, tomentose; calyx lobes deltoid, 35-5 =x 2-4 mm, tomentose on both surfaces, 
strongly recurved at anthesis; petaloid appendages c. 22, subulate, 2—2.5 x 0.5 mm, epustulate, 
glabrous, fleshy, rigid, reddish brown when dry; stamens c. 22, 2—2.5 mm long, in a single 
whorl, filaments 1—1.5 mm long, anthers c. 1 x 0.5 mm, glabrous; ovary ovoid-subglobose, c. 3 
mm long, 3-loculed, densely setulose, style elongate, wiry, c. 6 mm long, villous, stigma 
clavate; parastyles absent. Fruits spheroidal, 3-4 x 2.54 cm, 2—5-valved; pericarp thick, 
woody, fibrous, verrucate, sparingly stellate pubescent, dark brown. Seeds 1-3 per fruit, 
ellipsoid; testa smooth, glossy, dark brown, crustaceous. 





Vernacular names. Sabah—mitan (Iban), ramin (Brunei Dusun). Sarawak—ramin batu air 
(preferred name), ramin hitam, ramin paya (Malay). 
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Distribution. Sumatra, Peninsular Malaysia, Singapore, and Borneo. In Sabah, recorded from 
Beaufort and Papar districts (e.g., SAN 24822 and SAN A 1703) and in Sarawak, from Bintulu, 
Samarahan and Sri Aman districts (e.g., S 14607). Also occurring in Brunei (e.g., BRUN 976 
and FMS 36980). 


Ecology. In primary freshwater swamp and peat swamp forests, at altitudes to 150 m. 


Notes. The leaves of Gonystylus maingayi resemble those of G. bancanus but larger. The calyx 
lobes are strongly recurved at anthesis, similar to those of G. forbesii and G. velutinus. It differs, 
however, from G. forbesii and G. velutinus by the longer petiole (2—2.6 cm long), number of 
petaloid appendages (c. 22) and wiry villous style. 


Uses. The timber is traded and used as that of G. bancanus. 


18. Gonystylus micranthus Airy Shaw 
(Greek, mikro = small, anthos = flower; small-flowered) 


Kew Bull. (1950) 142, op. cit. (1953) 361, op. cit. (1964) 457; Anderson op. cit. 333; Argent et al. (eds.) 
op. cit. 636. Type: Garvill S 4, Borneo, Sarawak, Kuching district, Semengoh FR (holotype KEP; isotype 
SING). 


Tree 18-25 m tall, 30-60 cm diameter. Bark dark brown, irregularly flaky; inner bark orange to 
reddish brown. Sapwood yellowish. Twigs 3-4 mm diameter, blackish brown, glabrous. 
Leaves chartaceous to coriaceous, glabrous, drying distinctly dark purplish brown on both 
surfaces; blade elliptic-oblong, 7-15 x 3-6 cm, base cuneate or rounded, margin slightly 
revolute, apex abruptly caudate, acumen 0.6—1.2 cm long; midrib narrowly channelled above, 
puberulous below; Jateral veins 20-23 pairs, obscure above, prominent below, intramarginal 
veins 0.5—-1 mm from the margins; intercostal venation scalariform, faint on both surfaces; 
petiole 0.8-1 cm long, channelled above, sparsely tomentose, rugose, dark brown. 
Inflorescences few-branched, /0-—15 cm long, sparsely tomentose; bracts absent. Flowers: 
pedicels 0.2—0.4 cm long, densely tomentose; buds 2—3.5 x 2—2.5 mm, dark greyish brown 
tomentose; calyx lobes lanceolate to narrowly deltoid, 2-3 x 1—1.5 mm, sparsely tomentose 
outside, densely tomentose inside; petaloid appendages c. 7, in a single whorl, subulate, 2—2.5 
x 0.5—1 mm, epustulate or sometimes sparsely pustulate at apex, glabrous; stamens c. 6, 1.5—2 
mm long, in a single whorl; filaments 0.5—1 mm long, anthers c. 1 x 0.5 mm, bearded; ovary 
subglobose, 3-loculed, densely setulose, styles filiform, c. 1.5 mm long, glabrous, stigma 
clavate; parastyles 4-5, geniculate, glabrous. Fruits 3.5—4 cm long, elongate with short beaks, 
dark brown; pericarp fibrous. 


Vernacular name. Sarawak—vramin hitam (Malay). 

Distribution. Endemic in Borneo. Recorded in Sabah from Beaufort and Papar districts (e.g., 
SAN 126551, SAN 126688 and SAN 127307) and in Sarawak from Bintulu, Kuching, Marudi, 
and Samarahan districts (e.g., S 34826, S 38450, S 48929, and S 68890). Also occurring in SE 
Kalimantan (e.g., Kostermans 13489 and Jarvie & Ruskandi 5559). 


Ecology. Primary lowland mixed dipterocarp and kerangas forests on undulating lands, on clay 
or sandy soil, at altitudes to 100 m. 


466 


THYMELAEACEAE (TAWAN) 


19. Gonystylus nervosus Airy Shaw 


(Latin, nervosus = distinctly veined; the leaves) 


Kew Bull. 17 (1964) 452, op. cit. (1972) 981; Anderson op. cit. 333. Type: Anderson S 4644, Borneo, 
Sarawak, Baram district, G. Benarat (holotype K; isotypes L, SAN). 


Small tree to 5 m tall, 10 cm diameter. Twigs terete, 3-5 mm diameter, glabrous, dark brown. 
Leaves chartaceous to thin-coriaceous, glabrous, drying greyish brown on both surfaces, 
bullate; blade oblanceolate or rarely oblong, 25-32 x 6-8 cm, base cuneate, margin slightly 
revolute, apex narrowed to subrotunded, abruptly caudate, acumen 1—4 cm long; midrib 
slender, flat or impressed above, prominent and sparsely tomentose below; /ateral veins 25—44 
pairs, parallel, impressed above, sharply raised below, conspicuously arcuating and 
anastomosing toward the margin; intercostal venation reticulate; petiole 1—-1.5 cm long, sparsely 
tomentose, rugose, dark brown when dry. Inflorescences few-branched, 2—4 cm long, few- 
flowered, greyish sericeous; bracts absent. Flowers: buds subglobose, 4.5—5 mm across; calyx 
lobes deltoid, 1.8-2.3 mm long, tomentose outside, densely velutinous inside; petaloid 
appendages c. 22, in a single whorl, linear-subulate, 2—2.5 <x 0.5 mm, epustulate, glabrous; 
stamens c. 30, 1-1.5 mm long, in 3 whorls, filaments c. 5 mm long, anthers c. 1 x 0.5 mm, 
glabrous; ovary ovoid, 3-loculed, densely setulose, style filiform, c. 4 mm long, glabrous, 
stigma capitate; parastyles absent. Fruits (immature) ellipsoid, c. 3.5 cm long, dark brown, 3- 
valved, substended by persistent calyx lobes; stalk c. 2 cm long. Seeds 2 per fruit, flattened 
subellipsoid, c. 2.2 x 1.6 cm; testa shining, pale chestnut brown. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. Known only in Sarawak from Bintulu, Kuching and Marudi 
districts (e.g., BRUN 3227, S 4013, S 12544, S 18189, and S 34778). 


Ecology. Confined to limestone hill forest, at altitudes to 450 m. 


Notes. The very distinct venation on both surfaces of the bullate leaves is similar to that of G. 
costalis. However, this species differs from G. costalis in its glabrous petaloid appendages, 
glabrous style and the absence of parastyles. 


20. Gonystylus nobilis Airy Shaw 


(Latin, nobilis = notable or remarkable; referring to the large leaves with long, robust petiole) 


Kew Bull. 23 (1969) 271, op. cit. (1972) 981; Anderson op. cit. 333. Type: Ilias S 15115, Borneo, 
Sarawak, Bintulu district, Ulu Segan (holotype K; isotypes L, SAN). 


Tree to 25 m tall, without buttresses. Bark rather smooth to finely fissured, lenticellate. Twigs 
robust, to 1 cm diameter, finely striate, greyish brown. Leaves stiff thick-coriaceous, not 
bullate, glabrous on both surfaces, drying dull greyish green above, yellowish brown below; 
blade elliptic to suboblong, 30-35 x 9-12 cm, base broadly cuneate-rotundate, margin strongly 
revolute, apex abruptly acuminate, acumen acute, c. 1 cm long; midrib robust, prominent below, 
deeply narrowly impressed above; lateral veins 15—20 pairs, lax, prominulous above, sharply 
prominent below, conspicuously anastomosing near the margins; intercostal venation reticulate; 
petiole very robust, terete, 3-4 cm long, c. 5 mm thick, sparsely appressed pubescent, rugose, 
dark brown when dry. Inflorescences unbranched, 11-15 cm long, appressed pubescent. 
Flowers unknown; calyx lobes (as seen in immature fruit) 4.5-5.5 x 2.5-3 mm, tomentose 
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outside, densely velutinous inside; petaloid appendages (as seen in immature fruit) c. 5 x 0.5 
mm, sparsely setulose, fleshy, rigid, reddish brown when dry. Fruits (immature) ellipsoid, c. 
6.5 x 5.5 cm, 4-valved, conspicuously obtusely 4-ridged, verrucose, puberulous, greyish brown 
when dry; pericarp thick, fibrous. Seeds ellipsoid; testa glossy, crustaceous, dark reddish 
brown. 


Vernacular name. Sarawak—vamin bukit (Malay). 
Distribution. Endemic in Borneo; rare and known only by the type. 
Ecology. In primary mixed dipterocarp forest on clay sandy and dry soil, at c. 300 m altitude. 


Notes. The lax venation and long petiole suggest affinity with G. macrophyllus, but the twigs of 
this species are more robust. 


21. Gonystylus othmanii Tawan 
(Othman Ismawi, former research assistant at the Herbarium, Sarawak Forestry Department) 


Bot. J. Linn. Soc. 130 (1999) 66. Type: Tawan CST 164, Borneo, Sarawak, Kuching district, Bako NP 
(holotype SAR; isotypes HUMS, KEP, SAN). 


Tree to 10 m tall, 20 cm diameter; trunk straight; buttresses absent. Bark finely fissured, 
greyish brown. Twigs glabrous, rugose, dark brown. Leaves chartaceous, sparsely tomentose 
below, drying greyish brown to brown; blade elliptic to narrowly oblong, 9—/8 x 3-6 cm, base 
cuneate, margin slightly revolute, apex acuminate; midrib flat to prominulous above, prominent 
below; Jateral veins 21-25 pairs, with many shorter veins in between, prominent on both 
surfaces; intercostals venation reticulate, inconspicuous; petiole 0.8—1 cm long, sparsely 
tomentose, rugose, drying dark brown. Inflorescences paniculate, few-branched, 7-10 cm long, 
tomentose; bracts ovate, 3-4 x 2.5-3 mm, tomentose. Flowers: pedicels 5-7 mm long, 
tomentose; buds subglobose, 4-5 x 3—3.5 mm; calyx cupular, lobes 5, deltoid, 4.5—5 x 2.5-3.5 
mm, tomentose outside, densely setulose inside; petaloid appendages c. 20, in a single whorl, 
linear-subulate, 1-2 x 0.5 mm, epustulate, densely setulose; stamens c. 20, 2.5—3 mm long, in a 
single whorl, filaments c. 1 mm long, anthers c. 2 x 1.5 mm, glabrous; ovary ovoid, c. 2 x 2 
mm, 3-loculed, densely setulose, style c. 3.5 mm long, filiform, villous, stigma capitate; 
parastyles c. 5, clavate, c. 0.5 mm long, densely villous. Fruits (immature) ellipsoid, 4.5—5.5 
cm long, with short beak, 4-valved, verrucate, sparsely hairy, dull brown when dry. 


Distribution. Endemic in Borneo. Known in Sarawak from Kapit, Kuching, Lundu, and 
Samarahan districts (e.g., Purseglove P 5044, S 36651, S 43911, S 54409, and S 61744). 


Ecology. In lowland mixed dipterocarp forest on sandy or loamy soil, at low altitude. 
Notes. A species closely related to G. pendulus but differs by its lateral veins 21-25 pairs (vs. 


9-12 pairs), petaloid appendages densely setulose (vs. sparsely setulose), parastyles 5 and 
densely villous (vs. 3 and glabrous), and stamens arranged in a single whorl (vs. in two whorls). 
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22. Gonystylus pendulus Airy Shaw 


(Latin, pendulus = drooping; referring to the branches) 


Kew Bull. (1950) 141, op. cit. (1953) 359; Anderson op. cit. 333. Type: Clemens 20011, Borneo, 
Sarawak, Lundu district, Mt. Pueh (holotype K). 


Small tree to 10 m tall, 12.5 cm diameter. Twigs elongate, pendulous, pubescent when young, 
dark brown. Leaves chartaceous to thin-coriaceous, glabrous above, appressed tomentose 
below, drying greyish brown on both surfaces; blade oblong-elliptic to almost oblong, 8—/2 x 
2-4 cm, base rounded-cuneate, margin slightly revolute, apex acuminate to shortly caudate; 
midrib narrowly channelled above, sparsely tomentose below; lateral veins 9-12 pairs, steeply 
ascending, prominent on both surfaces; intercostal venation reticulate; petiole 0.5—0.6 cm long, 
sparsely tomentose, rugose, dark brown. Inflorescences 3—4-branched, 3-6 cm long, each 
branch with 3-4 flowers, sparsely tomentose; bracts absent. Flowers: pedicels 1.5—2 cm long, 
tomentose; buds subglobose, 4.5—5 mm diameter; calyx lobes narrowly to broadly ovate, 5—6 x 
3.5—4 mm, appressed sericeous outside; petaloid appendages 20-30, in a single whorl, linear- 
subulate, 3.5—4.5 x 1.5 mm, epustulate, sparsely setulose; stamens c. 23, 2-3 mm long, in two 
whorls, filaments and anthers of more or less equal, 1-1.5 mm long, glabrous; ovary ovoid, 
densely setulose, style filiform, c. 3 mm long, villous, stigma clavate; parastyles c. 3, c. 0.5 mm 
long, clavate. Fruit unknown. 


Vernacular name. Sarawak—vamin bukit (Malay). 
Distribution. Endemic in Borneo; rare and known only by the type. 


Ecology. In lower montane forest, on clay soil, at c. 1200 m altitude. 


23. Gonystylus spectabilis Airy Shaw Fig.5. 


(Latin, spectabilis = spectacular; the golden-brown indumentum on the lower leaf surface) 


Kew Bull. 23 (1969) 269, op. cit. (1972) 982; Anderson op. cit. 333; Coode et al. (eds.) op. cit. 636. 
Type: Jugah S 23816, Borneo, Sarawak, Kapit district, Bt. Raya (holotype K; isotypes KEP, SAN). 


Tree c. 25 m tall, to 50 cm diameter. Bark dark brown, regularly flaky; inner bark orange to 
reddish brown. Sapwood yellowish. Twigs robust, c. 8 mm diameter, ridged, densely 
golden-brown tomentellous. Leaves chartaceous to thin-coriaceous, not bullate, glabrous 
above except the midrib, densely finely velutinous with golden-brown short hairs below, 
drying slightly shining above; blade broadly elliptic-oblong, 25-32 x 8-15 cm, base 
rounded to slightly cordate, margin strongly revolute, apex rounded and abruptly caudate, 
acumen to 2.5 cm long; midrib narrowly channelled above, rounded, prominent, robust, and 
densely fulvous-tomentellous below; /ateral veins 20-25 pairs, with up to 5 shorter veins in 
between, faint above, visible below, intramarginal vein 1-2 mm from the margin; intercostal 
venation faint above, visible below; petiole 1.5—2.5 cm long, densely tomentose, flat above 
to almost 4-angled. Inflorescences robust, 8—22 cm long, many-branched, many-flowered; 
rachis grooved, densely tawny-tomentellous; bracts absent. Flowers: pedicels 1.5—2.5 cm 
long, tomentose; buds subglobose, 6-8 mm diameter; calyx lobes 9.5-10 x 5—7 mm, 
tomentose outside, densely velutinous inside; petaloid appendages 40-45, in a single whorl, 
linear-subulate, 4—-5.5 x 0.5 mm, epustulate, glabrous; stamens c. 55, 2.5-4 mm long, in a 
single whorl, filaments and anthers equal, 1—2 mm long, anthers glabrous; ovary ovoid, c. 2 
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mm long, 3-loculed, style filiform, c. 8 mm long, glabrous, stigma capitate; parastyles 
absent. Fruits unknown. 


Vernacular name. Sarawak—vamin (Malay). 


Distribution. Endemic in Borneo. Recorded in Sarawak from Kapit and Limbang districts 
(e.g., S 28763, S 32371 and the type). Also occurring in Brunei (e.g., FMS 35685). 


Ecology. In mixed dipterocarp forest on gentle slopes of spur-ridges, at altitudes to 200 m. 


Notes. Allied to G. calophylloides and G. calophyllus, but differing in its dense golden- 
brown indumentum, its longer petiole (up to 2.5 cm long), larger number (40-45) of 
petaloid appendages, and its styles without parastyles. 


24. Gonystylus stenosepalus Airy Shaw 


(Latin, stenos = narrow, sepalus = sepal; having narrow calyx lobes) 


Kew. Bull. (1947) 9, op. cit. (1953) 355, op. cit. (1964) 451; Cockburn op. cit. 254; Anderson op. cit. 334; 
Coode et al. (eds.) op. cit. 322. Type: Haviland 489, Borneo, Sarawak, Sibu district, along Rajang R. 
(holotype K). 


Small tree to 15 m tall, to 20 cm diameter. Twigs glabrous, ochreous-brown. Leaves 
chartaceous to coriaceous, glabrous, drying yellow-ochreous on both surfaces; blade elliptic 
or oblong, 12-20 x 5—9 cm, base rounded, margin slightly revolute, apex acuminate; midrib 
raised and prominent above, glabrous; lateral veins 17-20 pairs, prominent on both surfaces; 
intercostal venation reticulate; petiole I-1.5 cm long, conspicuously channelled above, 
glabrous or sparsely tomentose. Inflorescences terminal, 4—5-branched, 4-13 cm long, each 
branch with 4—6 clusters of flowers, each clusters bearing 3-6 flowers, sparsely appressed 
tomentose; bracts absent. Flowers: pedicels 1.8—2.1 cm long, tomentose; buds subglobose, 3— 
4 x 2-3 mm; calyx lobes narrowly deltoid or narrowly lanceolate, 6—7 x 1.5—2 mm, tomentose 
outside, densely velutinous inside; petaloid appendages c. 19, in a single whorl, linear- 
subulate, 3.5-4 x 0.5 mm, glabrous, pustulate; stamens c. 18, 2.5—-3 mm long, in a single 
whorl, filaments c. 1 mm long, anthers c. 1.5 x 0.5 mm, glabrous; ovary 3—loculed, densely 
setulose, styles filiform, sparsely villous, stigma capitate; parastyles 4-5, minute, rounded or 
geniculate, glabrous. Fruits uknown. 


Vernacular name. Sarawak—ramin bukit (Malay). 

Distribution. Endemic in Borneo. In Sabah, recorded from Beaufort, Kota Kinabalu, 
Kinabatangan, Kuala Penyu, Labuk Sugut, Sandakan, Tawau, and Tenom districts (e.g., SAN 
20485, SAN 21307, SAN 32200, SAN 79405, and SAN 125314) and in Sarawak, from Bintulu, 
Kapit, Kuching, Lubok Antu, and Miri districts (e.g., S 12824, S 34061, S 36023, S 38977, and 
S 43162). Also occurring in Brunei (e.g., Niga NN 57). 


Ecology. In primary mixed dipterocarp forest, at altitudes to 100 m. 
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Fig. 5. Gonystylus spectabilis. A, flowering leaty twig; B, open flower: C, longitudinal section 


of open flower; D, stamen; EK, gynoecium: F, very young fruit. (A from § 28763, B-F from S$ 
32371.) 
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longitudinal section 


Cc 
from S 13457, E-F trom S 4660.) 


B, open flower; 


Fig. 6. Gonystylus xylocarpus. A, flowering leafy twig; 
of open flower; D, stamen; E, mature fruit; F, seed. (A-D 
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25. Gonystylus velutinus Airy Shaw 


(Latin, velutinus = velvety; the indumentum) 


Kew Bull. (1950) 140, op. cit. (1953) 359; Anderson op. cit. 334; Kessler & Sidiyasa op. cit. 227; Coode et 
al. (eds.) op. cit. 322; Argent et al. (eds.) op. cit. 638. Type: Dorst 15T/3P/812, Sumatra, Palembang 
(holotype K). 


Tree 25-35 m tall, 35-70 cm diameter; buttresses to 2.3 m tall. Bark pale brown to reddish 
brown, finely fissured, flaky; inner bark yellowish brown. Sapwood yellow. Twigs dark brown, 
densely reddish brown velvety, glabrescent. Leaves chartaceous to coriaceous, glabrous and 
glossy above, densely reddish brown velutinous below, glabrescent, drying pale brown or 
ochreous on both surfaces; blade elliptic, oblong-elliptic or lanceolate-elliptic, 8-/3 x 4-6 cm, 
base cuneate to rotundate, margin slightly revolute, apex acuminate-caudate, acumen to 1 cm 
long; midrib narrowly channelled above, prominent below, densely hairy; lateral veins 15-25 
pairs, with 6-8 shorter veins in between, prominulous on both surfaces, intramarginal veins 
0.5—1 mm from the margin; intercostal venation visible on both surfaces; petiole 0.5—1 cm long, 
channelled above, densely velutinous. Inflorescences 7—/4 cm long, terminal and axillary, 2—4- 
branched, each branch bearing 3—7 clusters of flowers, each cluster with 4—6 flowers, densely 
velutinous; bracts absent. Flowers: pedicels 0.6—0.7 cm long, velutinous; buds subglobose, 3— 
3.5 x 2.5-3.5 mm; calyx lobes deltoid, 3.5-4 x 1-2 mm, velutinous on both surfaces, strongly 
revolute at anthesis; petaloid appendages c. 8, subulate, 1-1.5 x 0.5 mm, epustulate, glabrous; 
stamens c. 8, 0.5—1 mm long, in a single whorl, filaments slightly shorter than anthers, bearded; 
ovary ovoid, 3—5-loculed, densely setulose, style filiform, glabrous, stigma clavate; parastyles 
absent. Fruits ellipsoid, 3.5—5.5 x 2.5-3.5 cm, 3—5-valved, woody; pericarp firmly fibrous, 
thick, verrucate, reddish brown or brown. Seeds 1-3 per fruit, ovoid, dorsiventrally 
compressed, 2.5—3 cm long; testa smooth, glossy, dark brown. 


Vernacular name. Sarawak—ramin batu (Malay). 
Distribution. Sumatra and Borneo. In Sabah, known from Kinabatangan and Sipitang districts 
(e.g., SAN 16262 and SAN 138225) and in Sarawak, from Kuching, Lundu and Samarahan 


districts (e.g., S 16983, S 37000 and S 41126). Also occurring in Brunei (e.g., BRUN 147) and 
Kalimantan (e.g., bb. 17012, bb. 29341 and bb. 31632). 


Ecology. In mixed dipterocarp and kerangas forests, over clay and sandy clay soils, at altitudes 
to 100 m. 


Notes. A species closely resemble G. forbesii and G. maingayi in its floral characters but differs 
from both by its densely velutinous leaves and bearded anthers. 


Uses. The timber is used for planks and house construction. 


26. Gonystylus xylocarpus Airy Shaw Fig. 6. 
(Greek, xylos = wood, karpos = fruit; with woody fruit) 


Kew Bull. (1952) 73, op. cit. (1953) 355, op. cit. (1964) 450, op. cit. (1972) 978; Anderson op. cit. 334; 


Argent et al. (eds.) op. cit. 638. Type: Omar 58, Borneo, Sarawak, Simunjan district, G. Ngili FR 
(holotype SING; isotype KEP). 
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Tree 30-36 m tall, 40-80 cm diameter; trunk straight, buttresses to 3 m tall. Bark deeply 
fissured, 3—5 mm thick, reddish brown to dark brown; inner bark reddish brown. Sapwood 
cream or yellowish. Twigs glabrous, dark brown to blackish. Leaves thick-coriaceous, stiff; 
glabrous and brown or dark brown above, greyish brown or brown and sparsely puberulous 
on the midrib below, blade broadly elliptic, 7-17 x 5—9 cm, base rounded or obtuse, margin 
strongly revolute, apex rounded or shortly-apiculate; midrib narrowly channelled above, 
rounded and prominent below, sparsely tomentose; /ateral veins 15—20 pairs, rather obscure 
on both surfaces, intramarginal veins 2-3 mm from the margins; intercostal venation visible 
on both surfaces; petiole 1-2 cm long, sparsely tomentose, rugose, dark brown. Inflorescences 
robust, 15-20 cm long, 3—5S-branched, each branch bearing 6-8 clusters of flowers, each 
cluster with 4-12 flowers; bracts absent. Flowers: pedicels 2—2.5 cm long, greyish sericeous; 
buds subglobose, 4-5 mm diameter, tomentose; calyx lobes lanceolate or narrowly deltoid, 6— 
7 x 1.5-3 mm, tomentose outside, densely velutinous on the inner central part; petaloid 
appendages 30-40, narrowly subulate, 3-4 x 0.5 mm, sparsely setulose to glabrous, 
epustulate; stamens c. 25, 1.5—2.5 mm long, in a single whorl, filaments 1—1.5 mm long, 
anthers 0.5—1 <x 0.5 mm, glabrous; ovary superior, obovoid, c. 3 mm long, 5-loculed, densely 
setulose, styles filiform, pilose below, stigma clavate; parastyles 4-5, c. 1.5 mm long, 
flattened-clavate, villous. Fruits globose to ellipsoid-globose, 5—9 x 4.5—7.5 cm, without a 
beak, woody, thick-walled, 4-valved, warty, puberulous; pericarp fibrous. Seeds ellipsoid, to 
3.5 x 2 cm, dark brown, stony; testa smooth, glossy, crustaceous. 


Vernacular names. Sarawak—gaharu melitan (Iban), ramin bukit (Malay). 


Distribution. Endemic in Borneo. In Sarawak, known from Kuching, Lundu and Simunjan 
districts (e.g., S 4660, S 13457, S 50152, and S 56615). Also occurring in Brunei (e.g., BRUN 
5633) and in Kalimantan (e.g., bb. 17350). 


Ecology. Primary mixed dipterocarp and kerangas forests on clay and sandy soil, at altitudes 
to 250 m. 


Uses. The wood is an important source of ramin timber. 


Incompletely known species 


Gonystylus sp. 1. 


Tree to 9 m tall, to 10 cm diameter. Bark smooth, greyish brown; inner bark reddish. Sapwood 
pinkish. Twigs terete, glabrous, lenticellate and dark brown to blackish when young, becoming 
pale cream with the lenticels breaking-up longitudinally when older. Vegetative buds enclosed 
by a pair of overlapping, ovate stipules. Leaves thickly coriaceous, pustulate and glabrous on 
both surfaces; blade elliptic-oblong, 6-10 x 2—5 cm, base obtuse or rounded, margin slightly 
wavy, apex acute with short acumen to 5 mm long; midrib glabrous, raised on both surfaces; 
lateral veins 14-16 pairs, lax, distinctly pustulate-granulate on both surfaces, slightly raised 
above, distinctly raised below, thinning, looping and forming intramarginal vein loop 5-7 mm 
from the margins; intercostal venation reticulate, distinctly raised and pustulate-granulate on 
both surfaces; petiole 0.4-0.5 cm long, distal end furrowed on the adaxial side, flat at the 
proximal end, glabrous, drying blackish brown. Inflorescences terminal or axillary 
tomentellous panicles, 9-19 cm long; main branches 4—5, each with 9 or more branchlets; each 
branchlet bearing 1-3 flowers; peduncles 2-3 mm long; bracts ovate, 2-3 <x 1-2 mm, 
tomentellous outside, glabrous inside; bracteoles ovate, 1.8-2 x 1—2 mm, sericeous outside, 
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glabrous or glabrescent inside. Flowers: buds ellipsoid, 2—3 x 1.3—2.5 mm, densely pubescent; 
sepals 5, aestivation equitans, outer most sepal c. 1.5 x 1 mm, inners most one c. 1 x 0.3 mm, 
densely pubescent, thickened at the middle, gradually thinner toward margins; petaloid 
appendages 5, free, valvate, papery to almost transparant, ovate, c. 0.6 < 0.5 mm, glabrescent 
outside, glabrous inside, sericeous on the distal parts along margins; stamens c. 15, filaments 
0.2—0.5 mm long, anthers basifixed, 0.5—0.6 mm long; ovary ovoid, 1-2 x 1—1.5 mm, densely 
pubescent; parastyles 1 or 2, elongate, 1.3—-1.8 mm long, villose, blackish brown. Fruits 
(immature) 1-seeded, obovoid to subglobose, slightly compressed, 1.5—2.5 <x 1.5 cm, apex 
slightly cordate, verrucose, sparsely setulose, especially at base; pericarp fibrous, c. 2.6 mm 
thick, inner surface tomentellous. Seeds globose; testa smooth, brownish. 


Distribution. Known by a single collection (i.e, SAN 83819) from Nabawan, Keningau 
district, Sabah. 


Notes. This species differs from the previously known species of the genus occurring in Sabah 
and Sarawak by its pustulate-granulate lateral and intercostal veins, overlapping stipules 
enclosing vegetative buds, equitans aestivation of sepals, and its 5, free, thin-papery petaloid 
appendages with sericeous apex. More specimens are, however, needed to establish its correct 
taxonomic status. 


5. PHALERIA Jack 


(Greek, phaleros = glossy white; the flowers) 


Mal. Misc. 2 (1822) 59; Hooker f, FI. Brit. Ind. 5 (1890) 199; Domke, Bibl. Bot. 27, Heft 111 (1934) 123; 
Merrill, J. Arn. Arb. 33 (1952) 239; Ding Hou, FM 1, 6 (1960) 15; Backer & Bakhuizen f, FJ 1 (1964) 
268; Cockburn, TS | (1976) 253. 


Shrubs or trees. Leaves decussate or opposite, without translucent glandular dots, pinnately 
veined; Jateral veins curved; intercostal venation reticulate or scalariform. Inflorescences 
terminal or axillary, sometimes borne on older branches and/or stems, capitate, fascicled or 
umbelliform, peduncled, rarely sessile; peduncles usually with decussate, persistent, reddish 
brown, glabrous bracteoles towards the base. Flowers white, sessile, articulated at the base; 
calyx tube funnel-shaped or cylindrical, glabrous or puberulous on both sides, lobes 5, rarely 4 
or 6, slightly unequal; petaloid appendages obscure and rim-like, or absent, rarely distinct; 
stamens twice the number of calyx lobes, in two whorls, usually filamentous and exerted, 
sometimes included, rarely sessile, anthers oblong, dorsifixed; disk cupular, 
submembranaceous; ovary ovoid or ellipsoid, glabrous or hairy at the apex, 2-/oculed or rarely 
1-loculed, style terminal, filiform, sometimes exserted, stigma capitate, papillose. Fruits 
drupaceous, 1—2-seeded; exocarp and mesocarp fibrous and fleshy (sometimes hard in dried 
specimens); endocarp coriaceous and hard. Seeds without endosperm; cotyledons thick and 
hemispherical. 


475 


TREE FLORA OF SABAH AND SARAWAK VOL. 5 (2004) 
Distribution. A genus comprising about 20 species, distributed from Sri Lanka to SE Asia, 
throughout Malesia to Australia, Micronesia and the Pacific Is. (as far as Samoa and Tonga). In 


Sabah and Sarawak, two species are recognised. 


Ecology. In mixed dipterocarp and lower montane forests, at altitudes to 1400 m. 


Key to Phaleria species 





Leaves elliptic-oblong, (11—)15—21(—26) x (3—)5—7(-10) cm; lateral veins 8—10 pairs; petiole to 
0.5 cm long. Inflorescence usually 8-flowered, sometimes borne on older branches and stems 
and many-flowered. Ovary glabrous. Fruits subglobose, 1—1.5 cm diameter, usually 2-loculed 
and! 2 seeded eiciiiet Acta cnet cei dladiedladiris hed aa nae percetecind seen ead ciaiieetaies: 1. P. capitata 


Leaves oblong-lanceolate, oblanceolate, or ovate-oblong, 11-33 <x 3-14 cm; lateral veins (8-) 
13-22 pairs; petiole to 1.5 cm long, slightly winged. Inflorescence 20—many-flowered. Ovary 
usually hairy at the top. Fruits ovoid, gradually narrowed towards apex, 1.5—-3 x 1-2 cm, 
ustially-1-Seed Od suc..s ce sacncenadcuienaeehieans eadandlehede tle hacwed devacarndsaemcatens 2. P. perrottetiana 


1. Phaleria capitata Jack Fig. 7. 
(Latin, capitatus = with a knob-like tip; the stigma) 


Mal. Misc. 2 (1822) 59; Backer & Bakhuizen f, op. cit. 268; Ding Hou op. cit. (1960) 20; Whitmore, TFM 
2 (1973) 384; Turner, Gard. Bull. Sing. 47 (1995) 485. Type: unknown. Synonym: P. cauliflora Bedd., 
For. Man. Bot. (1873) 180. 


Shrub or small tree to 10 m tall, to 15 cm diameter. Twigs reddish brown. Leaves chartaceous, 
glabrous, drying reddish brown above, pale brown below; blade elliptic-oblong, 11-26 x 3-10 
cm, base acute to attenuate or sometimes rounded, margin sometimes revolute, apex narrowly 
acute to acuminate; midrib raised on both surfaces; lateral veins 8-10 pairs; intercostal 
venation laxly reticulate, distinct below, obscure above; petiole to 0.5 cm long, glabrous. 
Inflorescences usually 8-flowered, axillary or borne on older branches or stems, subsessile or 
with short peduncles, with decussate, small bracts at the base; involucral bracts 4, oblong, ovate 
or obovate, c. 6 x 3 mm. Flowers 2.5—4.5 cm long; calyx tube cylindrical, gradually enlarged 
towards the top, glabrous on both surfaces, lobes oblong or elliptic, 6-7 x 2-3.5 mm, 
puberulous inside towards the upper part and margin; stamens and style usually exerted, 
sometimes to 5 mm long; disk cupular; ovary ellipsoid, glabrous, apex narrowed into a filiform 
style, stigma capitate, c. 1.5 x 1 mm. Fruits subglobose, 1—-1.5 cm diameter, apex sometimes 
short-acute, usually 2-loculed, 2-seeded; endocarp inside with distinct meshes. 


Distribution. Sri Lanka, Carolines Is., Sumatra, Peninsular Malaysia, Borneo, Sulawesi, the 
Philippines, Maluku, and New Guinea. In Borneo, recorded in Sabah from Lahad Datu, 
Sandakan and Tawau districts (e.g., SAN 129460, SAN A 3140 and SAN A 3457) and in 
Kalimantan (e.g., Kostermans 21276). 


Ecology. In primary and secondary forest, at altitudes to 1200 m. 
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G, fruit; H, longitudinal section of fruit. (A and G from Kostermans 21276, B 


SAN 135796.) 
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Uses. Often cultivated as an ornamental. Tough fibres of the bark have been used for cordage 
and tying material. The fruits are sweet and edible. The seeds are used to treat scurfy eruptions 
in children. 


2. Phaleria perrottetiana (Decne.) F.-Vill. 
(GS. Perrottet, 1793-1870, Swiss-born French botanist) 


Nov. App. (1880) 183; Merrill, Sp. Blancoan. (1918) 378, En. Philip. Pl. 3 (1923) 131; Masamune, EPB 
511; Ding Hou op. cit. (1960) 18. Basionym: Drimyspermum perrotitianum Decne., Ann. Sci. Nat. Bot. 2, 
19 (1843) 40. Type: unknown. Synonym: Phaleria splendida Valeton, Ic. Bog. 4 (1913) 219. 


Shrub or small tree, to 8 m tall. Twigs glabrous, dark brown. Leaves chartaceous; blades 
oblong-lanceolate, oblanceolate, or ovate-oblong, 11-33 x 3—15 cm, base cuneate or rounded, 
margin slightly revolute, apex acuminate; midrib channelled above, raised below; /ateral veins 
S—22 pairs, distinct and elevated on both surfaces, curving and ascending towards the margin; 
intercostal venation reticulate; petiole to 1.5 cm long, sligthly winged. Inflorescences 20—many- 
flowered, terminal or axillary at the terminal node, sometimes in the axil of the two nodes of the 
branch, solitary, very rarely more than one in the same axil; peduncle to 3.5 cm long; bracts 
small, lanceolate, c. 3 mm long, densely decussate at the basal part of the peduncle, persistent; 
involucral bracts 4, caducous after anthesis, rarely persistent, oblong, obovate-oblong, c. 15 x 8 
mm, apex apiculate or obtuse, densely puberulous towards the upper part on both surfaces. 
Flowers 2—4.5 cm long; calyx tube pubescent outside, villous at the lower half or lower 2/3 
inside, lobes 5—9 mm long; stamens and style c. 10 mm long, exerted beyong the tube; disk 
cupular, sometimes with 6-7 free lobes; ovary usually hairy at the apex or on one side, usually 
2-loculed, sometimes 1-loculed. Fruits usually 1-seeded, ovoid, 1.5—-3 x 1.5—2 cm, gradually 
narrowed towards the apex, acute at the base. Seeds ellipsoid, c. 1 x 0.8 cm. 


Distribution. Borneo, the Philippines, New Guinea, Louisiades Archipelago, and Admiralty Is. 
In Borneo, known from Kudat and Lahat Datu districts in Sabah (e.g., SAN 16147 and SAN 
31642). 


Ecology. In forest, at altitudes to 1140 m. 


6. WIKSTROEMIA Endl., nom. cons. 


(J.E. Wikstrém, 1789-1856, former Professor at the Stockholm University, Sweden) 


Prod. Fl. Norfolk. (1833) 47 (‘Wickstroemia’), Hooker f:, Fl. Brit. Ind. 5 (1890) 195; Gamble, J. As. Soc. 
Beng. 75, 2 (1912) 258; Ridley, FMP 3 (1924) 144; Domke, Bibl. Bot. 27, Heft 111 (1934) 124; Ding 
Hou, FM 1, 6 (1960) 28; Backer & Bakhuizen f, FJ 1 (1964) 268; Whitmore, TFM 2 (1973) 384; 
Anderson, CLTS (1980) 334; Coode et al. (eds.), CLBD (1996) 322. 


Shrubs or trees. Leaves opposite or decussate, very rarely ternate, without translucent 
glandular dots, pinnately veined; lateral veins curved; intercostal venation reticulate or 
scalariform. Inflorescences terminal and/or axillary, fascicled or solitary, spicate, racemose, 
umbelliform or capitate, often ebracteate. Flowers subsesile or distinctly pedicelled, 4—5- 
merous; pedicels articulated; calyx tube cylindrical or tubular, sometimes sligthly funnel- 
shaped, usually caducous after anthesis, rarely persistent, lobes usually in two pairs, imbricate; 
petaloid appendages absent; stamens sessile or filamentous, twice as many as the calyx lobes, 
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included, in two distinct whorls, usually free, anthers oblong, basifixed; disk membranaceous, 
cupular and sligthly crenate or dentate, deeply lobed, or free and scale-like; ovary usually 
ellipsoid, glabrous or hairy at the top, 1-loculed, style terminal, short, distinct or obscure, 
stigma large, capitate or disciform, rarely cylindrical to ovoid. Fruits drupaceous, /-seeded, 
sometimes surrounded by dried remains of calyx tube; pericarp fleshy or membranaceous. 
Seeds of the same shape as the fruit; embryo with thickened or flattened cotyledons and short or 
sligthly elongated hypocotyl. 


Distribution. About 70 species, distributed from SE Asia, through Malesia to Australia, Fiji 
and Polynesia. In Sabah and Sarawak, six species are recognised. 


Ecology. Common in forested slopes, at low to medium altitudes to 1300 m. 


Key to Wikstroemia species 


1. Lateral veins straight and merging into a distinct intramarginal veins..................s.eeee eee 
W. brachyantha Merr. 
(Greek, brachy- = short, anthos = flower; with short flowers) 
Philip. J. Sci. 13 (1918) Bot. 313, Enum. Philipp. Pl. (1923) 132; Ding Hou op. cit. 31. Type: 
Ramos BS 30392, the Philippines, Luzon, Catanduanes (PNH). Synonym: Wikstroemia 
crassifolia Merr. ex Domke op. cit. tab. facing p. 58. 
Shrub or small tree, to 3.5 m tall. Young twigs puberulous, light brown, older ones 
reddish brown, usually fissured. Leaves subcoriaceous to coriaceous, rarely 
chartaceous, drying olivaceous-brown to brownish on both surfaces, glabrous and 
shinny; blade elliptic-oblong to ovate-oblong, 5-15 x 2.5-5 cm, base obtuse to 
cuneate, apex acuminate; midrib channelled above, raised below; /ateral veins 12-15 
pairs, elevated and prominent below, straight and merging into distinct intramarginal 
veins; intercostal venation reticulate; petiole 0.2-0.3 cm long, glabrous. Inflorescences 
terminal or/and in the leaf axils of terminal nodes, distinctly peduncled; peduncles 
stout, brownish-pubescent. Flowers yellowish, yellowish green or green, subsessile; 
calyx tube 10-12 mm long, sparsely puberulous outside, glabrous inside, lobes 4, 
ovate-oblong, 1.5—3 mm long, obtuse; stamens in two whorls close to each other, 
filaments short, anthers oblong, obtuse, c. 1.5 mm long; disk 2, free, oblong, 2-lobed, 
scales-like; ovary ellipsoid or slightly obovoid-oblong, c. 3 mm long, hairy at the top, 
style distinct, filiform, c. 1 mm long, stigma globose, papilose. Fruits red, broadly 
ellipsoid, c. 12 x 9 mm. 
Borneo and the Philippines. In Sabah, known from the Kinabalu NP (e.g., Wong WKM 
2395). In lowland to montane forests, at altitudes to 2800 m. 


Lateral veins curving upwards and not merging into intramarginal veins...................4. 2 
2. Low. shrubs t033\ mi: tall is ev § Asc Rolak ve aaled cater Ge eased fonalud ental caonae danatpen talon «ies 3 
Tall shrubs to small trees, to 10 m tall....... 00. e cece cece eee eeeseeeeeeeeensees 4 


3. Leaves ovate, elliptic to lanceolate, 1.5—5.5(-8) x 1—2.5(-4) cm, base acute, apex acute to 
narrowly acute; intercostal venation distinct belOW...............scececeeeeeeeeeeeeeeeeneeeeenenees 
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W. androsaemifolia Decne. 
(Latin, with leaves resembling those of Androsaemum Duhamel = syn. of Hypericum 
L., Guttiferae) 
Ann. Sci. Nat. Bot. 2, 20 (1843) 50; Ding Hou op. cit. 33; Cockburn, TS 1 (1976) 253; Turner, 
Gard. Bull. Sing. 47 (1995) 485; Coode et al. (eds.) op. cit. 322. Type: Leschenault s.n., Java 
(holotype P; isotype L). 
Shrub to 2.5 m tall. Leaves chartaceous, glabrous, rarely sparsely hairy on the veins 
below; blade ovate, elliptic to lanceolate, 1.5—5.5(-8) x 1I-2.5(-4) cm, base acute, 
apex acute to narrowly acute; midrib raised on both surfaces; /ateral veins 8-11 pairs, 
elevated below, impressed above, curving upwards but not merging into 
intramarginal veins; intercostal venation reticulate, distinct below; petiole c. 0.2 cm 
long. Inflorescences umbel-shaped or spicate, 5—10-flowered, terminal or axillary; 
peduncle to 3.5 cm long. Flowers: pedicels c. 1 mm long, articulated at base; calyx 
tube 9-12 mm long, sparsely hairy outside, lobes oblong or ovate, fleshy, 2-3.5 mm 
long; stamens filamentous, anthers c. | mm long; ovary ellipsoid or obovoid, 1.5—2.5 
mm long, pilose at the top, style c. 1 mm long, stigma globose. Fruits oblong or 
rounded. 
Borneo, Java, Lesser Sunda Is., Sulawesi, and W New Guinea. In Sabah, known from 
Penampang and Pensiangan districts (e.g., SAN 1112617 and SAN 127978) and in 
Sarawak, from Lubok Antu, Marudi, Sri Aman, and Tatau districts (e.g., S 19195, S 
30437, SAN 33941, and S 45046). In lowland to lower montane forests, at altitudes to 
1800 m. 

Leaves obovate-oblong, elliptic-oblong, oblanceolate or elliptic, 1.5-4.5(-7) x 0.5—-2(-3) 

cm, base cuneate to attenuate, apex rounded, obtuse or acute; intercostal venation obscure 

or invisible on both surfaces........ 00... ceeeeececeeeceeenteneneeeeeeaeeeeeaeneeea eee eaeneneneneneaee 
W. indica (L.) C.A.Mey. 
(of India) 
Bull. Acad. Sci. St. Petersb. 1 (1843) 357; Hooker f. op. cit. 195; Merrill op. cit. (1918) 279, op. 
cit. (1923) 132, 195; Ding Hou op. cit. 34; Backer & Bakhuizen f- op. cit. 269; Turner op. cit. 
485. Basionym: Daphne indica L., Sp. Pl. (1753) 375. Type: Herb. Linn. 500/11 (LINN). 
Synonyms: Daphne aquilaria Blanco, Fl. Filip. (1837) 310; Wikstroemia linearifolia Elmer, 
Leafl. Philip. Bot. 2 (1910) 680; W. pulgarensis Elmer, Leafl. Philip. Bot. 5 (1913) 1844; W. 
pachyphylla Merr., Philip. J. Sci. 12 (1917) 297, EB (1921) 417, Masamune, EPB (1942) 511, 
Heine, Pfl. Clemens Kinabalu (1953) 69. 
Shrub to 3 m tall. Leaves chartaceous to subcoriaceous, drying brown to reddish 
brown, shining above, dull and sparsely puberulous below; blade obovate-oblong, 
elliptic-oblong, oblanceolate, or elliptic, 1.5—4.5(—7) x 0.5—2(-3.5) cm, base cuneate 
to attenuate, margin usually cartilagenous, apex rounded, obtuse or acute; midrib 
chanelled above, raised below; Jateral veins 5—12 pairs, irregular, often branched, 
curving upwards but not merging into intramarginal veins, distinct below obscure 
above; intercostal venation obscure or invisible on both surfaces; petiole c. 0.2 cm 
long. Inflorescences terminal, few-flowered, subsessile or sometimes with a very short 
peduncle. Flowers: pedicels 1.5—2 mm long, articulated at base; calyx tube 10-12 mm 
long, sparsely puberulous outside, glabrous inside; calyx lobes 2—3 mm long; stamens 
with short filaments, anthers linear, c. 1 mm long; disk 2, free, linear; ovary ovoid or 
ellipsoid, c. 1.5 cm long, style very short or obscure, stigma globose, c. 0.3 mm 
diameter. Fruits broadly ellipsoid, c. 6 x 4 mm. 
India, SE Asia, Malesia (except Java and Lesser Sunda Is.), Australia, and Melanesia 
(as far as Fiji). In Sabah, known from Kinabatangan and Lahad Datu districts (e.g., 
SAN 133954 and SAN A 4285) and in Sarawak, from Kuching and Miri districts (e.g., 
Argent & Jeremy 1050, S 38546 and S 44764). In various types of vegetation from the 
lowland to 1300 m altitude. 
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4. Leaves discolourous on drying. Inflorescences 1—5-flowered, usually axillary and 


occurring in several subsequent leaf axils along the twigs................... 3. W. tenuiramis 
Leaves concolourous on drying. Inflorescences 6—many-flowered, usually terminal and/or 
in the leaf axils of terminal nodes............... cc ceceeecec sence eneneeeneneneeneneneneneentens 5 


5. Leaves ovate or ovate-oblong, 4-14 x 3.5—5 cm, base obtuse or cuneate, rarely subcordate. 
Flowers articulated at the top of pedicels, in falling leaving short stalks on the rachis......... 
RAN RAE stat sR crater tcp Mate et rates cit atic ance eee pe A 1. W. ovata 
Leaves ovate-oblong, elliptic-oblong or lanceolate 6—9(-12) x 1.5—3.5(-4.5) cm, base 
acute to cuneate, sometimes obtuse or rounded. Flowers articulated at the base of pedicels, 
in falling leaving prominent scars or short protuberances on the rachis......2. W. polyantha 


1. Wikstroemia ovata C.A.Mey. ex Meisn. 
(Latin, ovatus = egg-shaped in outline; the leaves) 


In DC., Prod. 14 (1857) 544; Miquel, Fl. Ned. Ind. 1, 1 (1858) 880; Merrill, Philip. J. Sci. 1 (1906) Suppl. 
101, op. cit. (1923) 133; Masamune op. cit. 511; Ding Hou op. cit. 31; Anderson op. cit. 334. Type: 
Cuming 458, the Philippines (isotype L). 


Shrub or small tree to 5 m tall. Twigs appressed-hirtellous, glabrescent or glabrous. Leaves 
membranaceous or chartaceous, glabrous, rarely sparsely pubescent on the midrib below, 
drying concolourous, brown; blade ovate to ovate-oblong, 4-14 x 3.5—5 cm, base obtuse or 
cuneate, rarely subcordate, apex acuminate; midrib flat above, raised below; lateral veins 8-12 
pairs, curving upwards but not forming intramarginal vein, slightly elevated below, distinct 
above; intercostal venation reticulate, distinct below, obscure above; petiole c. 0.3 cm long, 
sparsely appressed-hirtellous. Inflorescences terminal, short-spicate or umbelliform, 
peduncled, sparsely puberulous, sometimes with 1 or 2 caducous bracts, 7—20-flowered. 
Flowers greenish yellow, short-pedicelled, articulated at the top of pedicels, in falling leaving 
short stalks on the rachis; calyx tube cylindrical, 15-20 mm long, sparsely puberulous outside, 
lobes oblong, obtuse, 2-4 mm long; stamens sessile or on short filaments, anthers 1—-1.5 mm 
long, slightly apiculate; disk 2, free, oblong, scales-like; ovary ellipsoid, 2-3 mm long, hairy at 
the apex, style distinct, filiform, stigma capitate. Fruits subglobose to slightly ellipsoid, 0.8—1 x 
0.6-0.8 cm. 


Vernacular name. Sabah—pait-pait (Bajau). 
Distribution. Borneo and the Philippines. In Sabah, recorded from Ranau district (e.g., SAN 


65218) and in Sarawak, from Lawas and Miri districts (e.g., Nooteboom & Chai 2319 and S 
50943). 


Ecology. In thickets, primary and secondary forests, at altitudes to 800 m. 


2. Wikstroemia polyantha Merr. 
(Greek, poly- = many, anthos = flower; with many flowers) 


Philip. J. Sci. 10 (1915) Bot. 332, op. cit. (1923) 133; Ding Hou op. cit. 32; Backer & Bakhuizenf op. cit. 
269; Turner op. cit. 485. Type: Reillo BS 19243, the Philippines, Luzon (PNH). Synonyms: Wikstroemia 
candolleana auct. non Meisn.: Ridley, Trans. Linn. Soc. Bot. 11 (1893) 341, J. Str. Br. Roy. As. Soc. 35 
(1901) 180, op. cit. (1924) 145; W. junghuhnii auct. non Miq.: Koorders & Valeton, Bijdr. Booms. Java 13 
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Fig. 8. Wikstroemia tenuiramis. A, flowering leafy twig; B, inflorescence, C, open flower; D, 
longitudinal section of open flower; E, stamen; F, gynoecium; G, fruiting leafy twig; H, fruit. 
(A-F from S 8444, G-H from $ 52466.) 
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THYMELAEACEAE (TAWAN) 


(1914) 58; W. ridleyi auct. non Gamble: Gibbs, J. Linn. Soc. Bot. 42 (1914) 132, Merrill op. cit. (1921) 
417; W. calva Backer, Blumea 5 (1945) 494. 


Small tree, to 7 m tall, to 8 cm diameter. Twigs reddish to dark brown, sparsely puberulous, 
glabrescent. Leaves membranaceous to chartaceous, rarely subcoriaceous, glabrous on both 
surfaces, rarely sparsely pubescent on the midrib below, drying concolourous, light-brown to 
dark-brown; blade elliptic-oblong or lanceolate, 6-12 x 1.5—3.5 cm, base acute to cuneate, 
sometimes obtuse or rounded, margin slightly recurved, apex acuminate; midrib flat above, 
raised below; Jateral veins 8-15 pairs, irregular, often branched, curving upwards but not 
merging into intramarginal veins, elevated below, distinct or plane above; intercostal venation 
reticulate; petiole 0.2-0.4 cm long, sparsely pubescent. Inflorescences terminal or axillary on 
the terminal nodes, spicate, up to 4 cm, erect or slightly curved, 6—many-flowered; peduncle 
distinct, sparsely hairy. Flowers yellow, yellowish green or rarely white, loosely arranged on 
the rachis; pedicels, 0.5—1 mm long, puberulous, articulated at the base, in falling leaving 
prominent scars or short protuberances on the rachis; calyx tube c. 10 mm long, sparsely 
puberulous outside, glabrous inside, lobes oblong or ovate-oblong, 1.5—3.5 mm long; stamens 
in 3 whorls, anthers linear, c. 1 mm long, filament c. 0.5 mm long; disk 2, free, linear or 
obovate-oblong, c. 1 mm long, irregularly lobed or dentate; ovary ellipsoid or obovoid, 1.5—2.5 
mm long, glabrous or sparsely hairy at the top, style distinct, stigma globose or oblong, c. 0.5 
mm long, papillose. Fruits ovoid, c. 0.9 x 0.6 cm, red. 


Vernacular name. Sabah—chandan pelanduk (Malay). 


Distribution. Sumatra, Peninsular Malaysia, Java, Borneo, and the Philippines. In Sabah, 
recorded from Kuala Penyu, Ranau and Sipitang districts (e.g., SAN 33594 and SAN 114892) 
and in Sarawak, from Kuching and Lawas districts (e.g., $ 31573 and S 37129). 


Ecology. In mixed dipterocarp to montane forests, at altitudes to 2200 m. 


Uses. The infected heartwood is used for incense. 


3. Wikstroemia tenuiramis Miq. Fig. 8. 
(Latin, tenuis = thin, slender, ramus = branch; with thin or slender branches) 


FI. Ned. Ind., Suppl. (1861) 141 & 354; Ding Hou op. cit. 31; Anderson op. cit. 334; Coode et al. (eds.) op. 
cit. 322. Lectotype (Ding Hou, 1964): Teijsmann HB 3387, Sumatra, Bangka Is. (hololectotype U). 
Synonyms: Wikstroemia acuminata Mert. op. cit. (1921) 417, PEB (1929) 218; W. clementis Merr. op. cit. 
(1917) 99, op. cit. (1921) 417; Heine op. cit. (1953) 69. 


Small tree to 10 m tall. Twigs light-brown to dark-brown, sparsely pubscent or glabrescent 
when young, smooth, reddish brown and glabrous when older. Leaves membranaceous to 
chartaceous, glabrous, drying discolourous, subolivaceous or light brown and rather shinny 
above, dirty white or light green, rather dull, sometimes light brown below; blade broadly 
elliptic or lanceolate, rarely ovate, 6-12 x 1.5—4.5 cm, base cuneate, acute or obtuse, apex 
acuminate, acumen to 1 cm long; midrib raised on both surfaces; /ateral veins 7-12 pairs, rather 
irregular, curving upwards but not merging into intramarginal veins, slightly elevated, rarely 
indistinct on both surfaces; intercostal venation loosely anastomosing, reticulations usually 
obscure on both surfaces; petiole c. 0.4 cm long. Inflorescences usually axillary and occurring 
in several leaf axils along the branchlets, sometimes also terminal with bract-like reduced 
leaves, /—5-flowered; peduncle to 1.5 cm long, appressed puberulous. Flowers yellowish or 
cream, subsessile; calyx tube 10-13 mm long, sparsely puberulous outside, glabrescent, lobes 
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ovate-oblong, 2—3 mm long; stamens in 2 whorls, upper whorl sessile or with short filaments, 
lower whorl short filamentous, anthers linear, 1-1.5 mm long, acute or slightly apiculate; ovary 
oblong or slightly obovoid-oblong, c. 2 mm long, glabrous or sparsely hairy at the top, style 
very short or sessile, stigma capitate, papillose. Fruits ovoid, c. 0.8 x 0.5 cm, yellow, green or 
orange. 


Distribution. Sumatra and Borneo. In Sabah, known from Keningau, Kota Kinabalu, Kota 
Marudu, Pensiangan, Ranau, Sandakan, and Sipitang districts (e.g., SAN 33737, SAN 116514, 
SAN 122192, SAN 134388, and SAN 139445) and in Sarawak, from Belaga, Kuching, Lawas, 
and Miri districts (e.g., S 39756, S 52466, S 54115, and S 80624). Also occurring in Brunei 
(e.g., van Niel 4299) and in Kalimantan. 


Ecology. In swamp, mixed dipterocarp and lower montane forests, at altitudes to 1600 m. 


Uses. The wood is harder than Aquilaria and when burn it gives forth fragrance similar to that 
of aloewood. 
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APPENDIX 


New Dipterocarp Species from Sabah and Sarawak 


Hopea obscurinerva P.S.Ashton, sp. nov. 


Hopea tenuinervula P.S.Ashton affinis sed lamina coriaceore in sicco roseobrunnescente 
costis lateralibus utrinsecus 11-14 costis intermediis manifestis costis tertiariis obscuris 
facile differt. Typus: Mohtar S 51417, Borneo, Sarawak, Bintulu district, Ulu Tubau 
(holotypus KEP; isotypus SAR). 


Notes. This new species is closely allied to the group in sect. Hopea subsect. Pierrea which 
includes Hopea pachycarpa, H. pterygota, H. bullatifolia and H. tenuinervula. It differs 
from H. pachycarpa in its aliform fruit sepals. The dry fallen leaf, thickly coriaceous with 
obscure intercostal venation, the presence of a few intermediate lateral veins, and the 
striking pink brown colour serve to distinguish it from all others. 


The species is endemic in Borneo and known to date from the lower Tubau R. drainage in 
Sarawak. It occurs in mixed dipterocarp forest on clay soils, at altitude to 300 m. 


Specimens examined: BORNEO, SARAWAK—Bintulu district, Ulu Tubau, Ashton S 
18195 (SAR), Mohtar S 51417 (KEP, SAR). 


Shorea calcicola P.S.Ashton, sp. nov. (sect. Shorea, subsect. Shorea) 


Shorea scrobiculata Burck vix discrepens, nihilominus lamina late ovata costis lateralibus 
utrinsecus 9 distincte laxioribus ample differt. Typus: Murthy & Chai S 24690, Borneo, 
Sarawak, Kuching district, 21st mile Kuching-Serian Road (holotypus KEP, isotypus SAR). 


Notes. The species is very similar to Shorea scrobiculata and S. atrinervosa but differs 
from the former in the broadly ovate leaf blade with c. 9 pairs of lax lateral veins and from 
the latter in its anthers armed with a single apical bristle, non glaucous leaves and lateral 
veins drying the same tawny-brown as the leaf blade instead of turning black. 


The species is endemic in Sarawak and confined to but locally common in forest on organic 
soils over limestones, at altitude to 400 m. 


Specimens examined: BORNEO, SARAWAK—Bau district, Jambusan, Anderson S 
12582 (KEP, SAR), Tai Ton, Bt. Numpang, Anderson S 22777 (KEP, SAR); Kuching 
district, 21st mile Kuching-Serian Road, Murthy & Chai S 24690 (KEP, SAR); Miri district, 
G. Subis, Sg. Sekaloh, Sylvester S 27282 (KEP, SAR; tentative record); Serian district, Bt. 
Selabor, /lias S 28041 (KEP, SAR). In addition, there are unconfirmed records comprising 
sterile specimens collected from limestone hill in the G. Mulu NP, Miri district. 
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Shorea woodii P.S.Ashton, sp. nov. (sect. Pachycarpae) 


Sect. Pachycarpae affinis lobis calycis longiores in fructu aliformes lamina grandis 
profunde peltata facile distinguita. Typus: s.c. A56/36, Borneo, Sarawak (holotypus FHO). 


Notes. Named after Geoffry Howarth Spencer Wood, who introduced me to the 
dipterocarps but whose inspiring stay with me in Brunei ended in tragedy. The species is 
unique among species of the Shorea sect. Pachycarpae in having long spatulate larger calyx 
lobes, deeply peltate leaf base and petiole of 4-7 cm long. 


The species which is endemic in Sarawak is currently known only by three collections from 
Belaga and Kapit districts. It is uncommon and occurs as scattered individuals and small 
groups in mixed dipterocarp forest on damp sandy clay soils, on hillsides at altitude to 200 
m. 


Specimens examined. BORNEO, SARAWAK—Without locality, s.c. 456/36 (FHO); 


Belaga district, Ulu Rajang, Bt. Alet, Nanga Bah, S 223/78 (K, KEP, L, SAR); Kapit district, 
Btg. Rajang, Pelagus rapids, S /780/ (K, KEP, SAR). 


486 


ABBREVIATIONS OF 
FREQUENTLY CITED REFERENCES 


Anderson, J.A.R. 1980. A Checklist of the Trees of Sarawak. Dewan Bahasa dan Pustaka, 
Cawangan Sarawak for Forest Department, Sarawak. 
CLTS 


Argent, G., A. Saridan, E.J.F. Campbell, P. Wilkie, G. Fairweather, J.T. Hadiah, D.J. 
Middleton, C. Pendry, M. Pinard, M. Warwick & K.S. Yulita (eds.). 1997. Manual of 
the Larger and More Important Non-dipterocarp Trees of Central Kalimantan, Indonesia. 
Vols. | & 2. Forest Research Institute, Samarinda. 

MNDT-CK 


Ashton, P.S. 1964. A Manual of the Dipterocarp Trees of Brunei State. Oxford University 
Press. 
MDB 


Ashton, P.S. 1968. A Manual of the Dipterocarp Trees of Brunei State and of Sarawak, 
Supplement. Borneo Literature Bureau for Sarawak Forest Department. 
MDBS 


Ashton, P.S. 1988. Manual of the Non-Dipterocarp Trees of Sarawak. Dewan Bahasa dan 
Pustaka, Sarawak Branch for Forest Department, Sarawak. 
MNDTS 


Backer, C.A. & R.C. Bakhuizen van den Brink, Jr. 1964, 1965 & 1968. Flora of Java. 
Vols. 1, 2 & 3. N.V. P. Noordhoff, Groningen. 
FJ 


Beaman, J.H., C. Anderson & R.S. Beaman. 2001. The Plants of Mount Kinabalu 4. 
Dicotyledon Families: Acanthaceae to Lythraceae. Natural History Publications (Borneo), 
Kota Kinabalu and Royal Botanic Gardens, Kew. 

PMK 


Browne, F.G. 1955. Forest Trees of Sarawak and Brunei and Their Products. Government 
Printing Office, Kuching. 
FTSB 


Burgess, P.F. 1966. Timbers of Sabah. Forest Department, Sabah. 
TBS 


Burkill, LH. 1966. A Dictionary of the Economic Products of the Malay Peninsula. Vols. 1 
& 2 Second edition. Ministry of Agriculture and Cooperatives, Kuala Lumpur. 
EPMP 


Cockburn, P.F. 1976 & 1980. Trees of Sabah. Vols. 1 & 2. Sabah Forest Record No. 10. 
Forest Department, Sabah. Borneo Literature Bureau, Kuching for Forest Department, 
Sabah. 

TS 


487 


Coode, M.J.E., J. Dransfield, L.L. Forman, D.W. Kirkup & Idris M. Said (eds.). 1996. 
A Checklist of the Flowering Plants and Gymnosperms of Brunei Darussalam. Ministry of 
Industry and Primary Resources, Brunei Darussalam and Royal Botanic Gardens, Kew. 
CLBD 


Corner, E.J.H. 1988. Wayside Trees of Malaya. Vols. | & 2. Third edition. Malayan Nature 
Society, Kuala Lumpur. 
WSTM 


Flora Malesiana Series I (Seed Plants). Flora Malesiana Foundation, Leiden (to be listed 
without editor names, but to include author names, volume and page numbers) 
FM 


Kessler, P. & K. Sidiyasa. 1994. Trees of the Balikpapan-Samarinda Area, East 
Kalimantan, Indonesia. Tropenbos Series 7. The Tropenbos Foundation, Wageningen. 
TBSA-EK 


Keith, H.G. 1947. The Timbers of North Borneo. North Borneo Forest Records No. 3. 
Government of the Colony of North Borneo, Sandakan. 
TNB 


Keng, H. 1969. Orders and Families of Malayan Seed Plants. University of Malaya Press, 
Kuala Lumpur. 
OFMSP 


Kochummen, K.M. 1997. Tree Flora of Pasoh Forest. Malayan Forest Records No. 44, 
Forest Research Institute Malaysia, Kuala Lumpur. 
TFPF 


Mabberley, D.J. 1987 (reprinted with corrections, 1998). The Plant Book. Cambridge 
University Press, Cambridge. 
PB 


Masamune, G. 1942. Enumeratio Phanerogamarum Bornearum. Taihoku. 
EPB 


Merrill, E.D. 1921. A Bibliographic Enumeration of Bornean Plants. J. Str. Br. Roy. As. 
Soc., Special Number. 
EB 


Merrill, E.D. 1929. Plantae Elmerianae Borneenses. University of California Publications 
in Botany. Vol. 15. University of California Press, Berkeley. 
PEB 


Newman, M.F., P.F. Burgess & T.C. Whitmore. 1996. Manuals of Dipterocarps for 
Foresters: Borneo Island Light Hardwoods. Royal Botanic Garden, Edinburgh and Center 
for International Forestry Research, Bogor. 

MDFB-LHW 


488 


Newman, M.F., P.F. Burgess & T.C. Whitmore. 1998. Manuals of Dipterocarps for 
Foresters: Borneo Island Medium and Heavy Hardwoods. Royal Botanic Garden, 
Edinburgh and Center for International Forestry Research, Bogor. 

MDFB-MHHW 


Ng, F.S.P. 1991 & 1992. Manual of Forest Fruits, Seeds and Seedlings. Vols. 1 & 2. 
Malaysian Forest Records No. 34. Forest Research Institute Malaysia, Kuala Lumpur. 
MFFSS 


Perry, L.M. 1980. Medicinal Plants of East and Southeast Asia. MIT Press, Massachusetts. 
MPESA 





Plant Resources of South East Asia. 1989-2003. Vols. 1-19. Pudoc Scientific Publishers, 
Wageningen and Backhuys Publishers, Leiden (to be listed without editor or author names, 
but to include volume and page numbers). 

PROSEA 


Ridley, H.N. 1923-1925. The Flora of the Malay Peninsula. Vols. 1-5. L. Reeves & Co., 
Ltd., London. 
FMP 


Smythies, B.E. 1965. Common Sarawak Trees. Borneo Literature Bureau, Kuching. 
CST 


Soepadmo, E. et al. (eds.). 1995, 1996, 2000, 2002 & 2004. Tree Flora of Sabah and 
Sarawak. Vols. 1, 2, 3, 4 & 5. Forest Research Institute Malaysia, Kuala Lumpur, Forestry 
Department Sabah, Sandakan and Forestry Department Sarawak, Kuching (to be listed 
without editor names, but to include author names, volume and page numbers). 

TFSS 


Stapf, O. 1894. On the Flora of Mount Kinabalu, in North Borneo. Transactions of the 
Linnean Society, London, Ser. 2, 4. Pp. 69-263. 
FMK 


Whitmore, T.C. 1972 & 1973 (ed.) and F.S.P. Ng 1978 & 1989 (ed.). Tree Flora of 
Malaya, Vols. 1 & 2 and 3 & 4. Malayan Forest Records No. 26. Forest Research Institute 
Malaysia. Longman Malaysia Sdn. Bhd., Kuala Lumpur (to be listed without editor names, 
but to include author names, volume and page numbers). 

TFM 


Whitmore, T.C. & I.G.M. Tantra. 1986. Tree Flora of Indonesia. Check List for Sumatra. 
Forest Research and Development Centre, Bogor. 
CLS 


Whitmore, T.C., I.G.M. Tantra & U. Sutisna. 1990. Tree Flora of Indonesia. Check List 


for Kalimantan, Part 1 and Parts 2.1—2.2. Forest Research and Development Centre, Bogor. 
CLK 


489 


Willis, J.C. 1973. A Dictionary of the Flowering Plants & Ferns (revised by H.K. Airy 
Shaw). Cambridge University Press, Cambridge. 
DFPF 


Wong, T.M. 1982 (revised by Lim, S.C. & R.C.K. Chung, 2002). A Dictionary of 
Malaysian Timbers. Malayan Forest Records No. 30. Forest Research Institute Malaysia, 
Kuala Lumpur. 

DMT 


490 


COMMONLY USED 


ABBREVIATIONS FOR LOCALITIES 

















English Malay 

Word Abbreviation Word Abbreviation 
Central C Batang Btg. 
Division Div. Bukit Bt. 
East E Gunung G. 
Forest Reserve FR Kampung Kg. 
Hectare ha Sungai Sg. 
Island Is. Tanjung Tg. 
Mountain Mt. 
National Park NP 
North-East NE 
North-West NW 
River R. 
South Ss 
South-East SE 
South-West SW 
West WwW 
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PLATES 





Plate 1. Apocynaceae: A, Alstonia iwahigensis; B, Alstonia macrophylla; C, 
Cerbera odollam; D, Dyera costulata; E, Kopsia pauciflora var. mitrephora; 
F, Tabernaemontana pauciflora. 


(Photo credits: A = J.T. Pereira; B—C = E. Soepadmo; D-F = L.G. Saw). 
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Plate 2. Dipterocarpaceae: A-B, Anisoptera reticulata; C, Dipterocarpus 
grandiflorus; D-F, Dipterocarpus oblongifolius. 


(Photo credits: A-B = E. Soepadmo; C = L.S.L. Chua; D = L.G. Saw; E-F = E. Soepadmo). 
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Plate 3. Dipterocarpaceae: A-B, Dryobalanops  aromatica; C, 
Dryobalanops beccarii; D, Drvobalanops oblongifolia; E, Hopea 
beccariana; F, Shorea coriacea. 


(Photo credits: A= H.S. Yong; B = L.S.L. Chua; C = Stephen Teo; D = L.S.L. Chua; E-F = L.G. Saw). 
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Plate 4. Dipterocarpaceae: A, Shorea _ exelliptica, B-C, Shorea 
macrophylla; D, Shorea multiflora; E, Shorea rotundifolia; F, Shorea 
seminis. 


Photo credits: A = L.G. Saw; B—D = L.S.L. Chua; E = W.K. Soh; F = L.S.L. Chua). 
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Plate 5. Dipterocarpaceae: A-B, Shorea smithiana; C-—D, Upuna 
borneensis; E, Vatica nitens; F, Vatica odorata. 


(Photo credits: A = W.K. Soh; B = L.S.L. Chua; C = W.K. Soh; D-F = L.S.L. Chua). 
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Plate 6. Thymelaeaceae: A, Aétoxvlon sympetalum; B, Amyxa pluricornis; 
C, Aquilaria malaccensis; D-E, Gonystylus forbesii; F, Gonystylus 
macrophyllus. 


(Photo credits: A = Stephen Teo; B = C.S. Tawan; C = L.G. Saw; D-E = C.S. Tawan; F = E. Soepadmo). 
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INDEX TO TRADE GROUPS OF SHOREA 
(DIPTEROCARPACEAE) 


(compiled by S. Julia & W.K. Soh) 


Red meranti 


Shorea acuta P.S.Ashton 219 
Shorea albida Symington 221 
Shorea almon Foxw. —_223 


225 
226 
229 


Shorea amplexicaulis P.S.Ashton 
Shorea andulensis P.S.Ashton 
Shorea argentifolia Symington 
Shorea beccariana Burck = 235 
Shorea bullata P.S.Ashton 238 
Shorea carapae P.S.Ashton 240 
Shorea coriacea Burck 243 
Shorea curtisii Dyer ex Brandis 
Shorea dasyphylla Foxw. 247 
Shorea dispar P.S.Ashton 249 
Shorea elliptica Burck 251 
Shorea fallax Meijer 256 
Shorea ferruginea Dyer ex Brandis 
Shorea flaviflora Wood ex P.S.Ashton 
Shorea flemmichii Symington 259 
Shorea foraminifera P.S.Ashton 260 
Shorea inaequilateralis Symington 270 
Shorea johorensis Foxw. 274 
Shorea kunstleri King 276 
Shorea leprosula Mig. 282 
Shorea macrantha Brandis 285 
Shorea macrophylla (de Vriese) 
P.S.Ashton 287 
Shorea macroptera Dyer 
Shorea mecistopteryx Ridl. 
Shorea monticola P.S.Ashton 
Shorea myrionerva Symington 
Shorea ovalis (Korth.) Blume 301 
Shorea ovata Dyer ex Brandis 303 
Shorea pachyphylla Ridl. ex Symington 304 
Shorea palembanica Miq. 305 
Shorea pallidifolia P.S.Ashton 
Shorea parvifolia Dyer 306 
Shorea parvistipulata F.Heim 
Shorea pauciflora King 311 
Shorea pilosa P.S.Ashton 312 
Shorea pinanga Scheff. 313 
Shorea platycarpaF Heim 314 


245 


257 
258 


288 
292 
293 
296 


306 


308 
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Shorea platyclados Slooten ex Foxw. 315 


Shorea praestans P.S.Ashton 317 
Shorea pubistyla P.S.Ashton 318 
Shorea quadrinervis Slooten 319 
Shorea retusa Meier 321 

Shorea revoluta P.S.Ashton 321 
Shorea rotundifolia P.S.Ashton 324 
Shorea rubella P.S.Ashton 325 
Shorea rubra P.S.Ashton 326 
Shorea rugosa F.Heim 327 
Shorea sagittata P.S.Ashton 328 
Shorea scaberrima Burck 328 
Shorea scabrida Symington 331 


Shorea slootenii Wood ex P.S.Ashton 334 

Shorea smithiana Symington 335 

Shorea splendida (de Vriese) P.S.Ashton 
337 

Shorea stenoptera Burck 338 

Shorea teysmanniana Dyer ex Brandis 342 

Shorea uliginosa Foxw. 343 

Shorea venulosa Wood ex Meijer 

Shorea waltonii Wood ex Meijer 

Shorea woodii P.S.Ashton 347 


344 
346 


Selangan batu 
Shorea asahii P.S.Ashton 230 
Shorea atrinervosa Symington 
Shorea biawak P.S.Ashton 236 
Shorea brunnescens P.S.Ashton 
Shorea crassa P.S.Ashton 244 
Shorea domatiosa P.S.Ashton 
Shorea exelliptica Meijer = 252 
Shorea falcifera Dyer ex Brandis 
Shorea falciferoides Foxw. 255 
Shorea foxworthyi Symington 261 
Shorea geniculata Symington ex 
P.S.Ashton 262 
Shorea guiso (Blanco) Blume 264 
Shorea havilandii Brandis 265 
Shorea hemsleyana (King) King ex Foxw. 
266 


230 


237 


249 


255 


Shorea hypoleuca Meijer 268 
Shorea inappendiculata Burck 
Shorea isoptera P.S.Ashton 
Shorea ladiana P.S.Ashton 
Shorea laevis Ridl. 278 
Shorea lunduensis P.S.Ashton 
Shorea materialis Ridl. 290 
Shorea maxwelliana King 291 
Shorea micans P.S.Ashton 293 
Shorea obscura Meijer 297 
Shorea scrobiculata Burck 332 
Shorea seminis (de Vriese) Slooten 


271 
273 
277 


284 


333 


Shorea superba Symington 340 
White meranti 

Shorea agamii P.S.Ashton 220 
Shorea bracteolata Dyer 236 
Shorea confusa P.S.Ashton 242 
Shorea cordata P.S.Ashton 243 
Shorea dealbata Foxw. 248 


Shorea gratissima (Wall. ex Kurz) Dyer 
263 

Shorea lamellata Foxw. 280 

Shorea ochracea Symington 

Shorea resinosa Foxw. 320 

Shorea symingtonii Wood 341 

Shorea virescens Parijs 345 


298 


Yellow meranti 
Shorea acuminatissima Symington 
Shorea alutacea P.S.Ashton 224 


218 


502 


Shorea angustifolia P.S.Ashton 228 
Shorea bakoensis P.S.Ashton 233 
Shorea balanocarpoides Symington 
234 
Shorea chaiana P.S.Ashton 
Shorea collaris Slooten 241 
Shorea cuspidata P.S.Ashton 246 
Shorea faguetiana F.Heim 253 
Shorea faguetioides P.S.Ashton 
Shorea gibbosa Brandis 262 
Shorea hopeifolia (F.Heim) Symington 
267 
Shorea iliasiiP.S.Ashton 269 
Shorea induplicata Slooten 273 
Shorea kudatensis Wood ex Meijer 
Shorea laxa Slooten 281 
Shorea longiflora (Brandis) Symington 
283 
Shorea longisperma Roxb. 284 
Shorea macrobalanos P.S.Ashton 286 
Shorea mujongensis P.S.Ashton 294 
Shorea multiflora (Burck) Symington 
295 
Shorea obovoidea Slooten 297 
Shorea patoiensis P.S.Ashton 
Shorea peltata Symington 312 
Shorea polyandra P.S.Ashton 316 
Shorea richetia Symington 323 
Shorea subcylindrica Slooten 339 
Shorea tenuiramulosa P.S.Ashton 
Shorea xanthophylla Symington 


240 


254 


275 


310 


341 
347 


INDEX TO SCIENTIFIC NAMES 


(compiled by Soh W_K. & S. Julia) 


Names in italics here refer to either basionyms or synonyms; family names given in upper 
case are those of families revised in this volume. Pages where descriptions of families, 
genera and species are given are printed in bolds, and pages with illustrations are listed in 


bolds and italics. 


A 

Adenium 2,3 

Adenium obesum = 3 
Aétoxylon 434, 435, 437 


Aétoxylon sympetalum 
Agallochum malaccensis 445 
Aganosma 10 

Aganosma marginata 10 


Allamanda 1, 2,4 

Allamanda cathartica 5 

Alstonia 1, 2,5, 14,15 

Alstonia angustifolia 14,15, 16 
var. elliptica 17 
var. latifolia 17 

Alstonia angustiloba 14, 15, 17, 20 


Alstonia calophylla 17 

Alstonia costulata 28 

Alstonia cuneata = 23 

Alstonia eximia 28 

Alstonia grandifolia 28 
Alstoniaiwahigensis 14, 15, 18, 19, (494) 
Alstonia latifolia 17 

Alstonia macrophylla 14, 15, 20, (494) 
Alstonia macrophylla B glabra 20 
Alstonia pangkorensis 20 


Alstonia pneumatophora 2, 14, 15, 21, 
30 

Alstonia polyphylla 30 

Alstonia scholaris 15, 21 

Alstonia spatulata 2, 15, 23 


Alyxia 7, 12 
Alyxia reinwardtii 12 
Amblyocalyx beccarii 17 
Amyxa 434, 435, 437, 439 
Amyxa kutcinensis 440 
Amyxa pluricornis 440, 447, (499) 
Amyxa taenoicera 440 
Androsaemum 480 
Anisoptera 69, 71, 72, 73 
sect. Anisoptera 72 
sect.Glabrae 72 


503 


434, 438, 439, (499) 


Anisoptera cochinchinensis 73 
Anisoptera costata 72, 73 
Anisoptera grandiflora 76 


Anisoptera grossivenia 72, 73,74 
Anisoptera guiso 264 
Anisoptera laevis 72, 73, 75, 77 


Anisoptera mangachapoi 372 
Anisoptera marginata 72, 73, 76, 78 
Anisoptera marginatoides 73 
Anisoptera melanoxylon 83 
Anisoptera mindanensis 73 
Anisoptera oblonga — 73 
Anisoptera odorata = 377 
Anisoptera palembanica 108 
Anisoptera plagata 173 
Anisoptera reticulata) 72, 73, 76, 78, (495) 
Anisoptera robusta 73 
Anodendron 7,13 Annonaceae 158 
Antherotriche 158 
Anthoshorea 193 
APOCYNACEAE 1, 2, 10, 494 
subfam. Apocynoideae 2 
subfam. Asclepiadoideae 2 
subfam. Periplocoideae 2 
subfam. Plumerioideae 2 
subfam. Rauvolfioideae 2 
subfam. Secamonoideae 2 
Aporosa 352 
Aquilaria 434, 435, 437, 442, 443, 484 
sect. Agallochum 442 
sect. Amphinoman 442 
sect. Gyrinopsis 442 
Aquilaria agallocha 445 
Aquilaria ?bancana 454 
Aquilaria beccariana 434, 443, 444, 447 
Aquilaria crassna 443 
Aquilaria cumingiana 
var. parvifolia 445 
Aquilaria grandifolia 445 
Aquilaria ?macrophylla 464 


Aquilaria malaccensis 434, 443, 445 
449, (499) 
Aquilaria microcarpa 443, 446 


Aquilaria sinensis 443 
Aquilaria sp. 1 447 
Aquilariella 442 
Aquilariella borneensis 446 
Aquilariella malaccensis 445 
Aquilariella microcarpa 446 
Arbor camphorifera 131 
Asclepiadaceae 1,2 
Asclerum 448 

Asclerum borneense 455 


B 

Baharuia 9 

Baharuia gracilis 9 
Baillonodendron = 127 
Baillonodendron malayanum 136 
Balanocarpus 139, 234 
Balanocarpus acuminatus 295 
Balanocarpus bracteatus 150 
Balanocarpus curtisti 150 
Balanocarpus hemsleyana 266 
Balanocarpus latifolius 295 
Balanocarpus longiflorus — 275 
Balanocarpus multiflorus — 287 
Balanocarpus ovalifolius 145, 283 
Balanocarpus pahangensis = 227 
Balanocarpus penangianus 286 
Balanocarpus pubescens 165 
Balanocarpus sibogae 287 
Balanocarpus sphaerocarpus 175 
Bleekeria 41 

Bleekeria ackeringae 42 
Bleekeria littoralis 42 

Bobua anomala 390 

Bobua cerasifolia 395 

Bobua confusa 417 
Brachypodandra 341 

Buxus 391 


C 

Calophyllum 294 
Calpicarpum 41 
Catharanthus 2 
Catharanthus roseus 2 
Celastraceae 393 
Celastrus 393 

Cerbera 2, 4, 23, 24 


Cerbera dilatata 25 

Cerbera lactaria 24, 25 

Cerbera manghas 2, 23, 24 
Cerbera odollam 2, 23, 24, 25, 26 
Cerbera oppositifolia 44 
Chilocarpus 8 

Chonemorpha 1, 13 
Chonemorpha verrucosa 13 
Cordyloblaste 381 

Cordyloblaste confusa 417 
Cordyloblaste henschelii 405 
Cordyloblaste maingayi 405, 408 
Cordyloblaste pendula 416 
Cordyloblaste scortechinii 405 
Cornaceae 380 

Cotylelobium 61, 66, 67, 76, 77 
Cotylelobium beccarianum 80 
Cotylelobium burckii 77, 78, 79 
Cotylelobium flavum 78 
Cotylelobium hopeifolium 259 
Cotylelobium lanceolatum 77, 78, 79 
Cotylelobium leucocarpum 80 
Cotylelobium malayanum 78 
Cotylelobium melanoxylon 7, 80, 81 
Cotylelobium philippinense 360 
Cyrtosiphonia 46 

Cyrtosiphonia reflexa 47 
Cyrtosiphonia spectabilis 47 
Cyrtosiphonia sumatrana 47 


D 
Dactylocladus 447 
Dahpne aquilaria 470 
Daphne indica 470 
Dicalyx aluminosa 413, 414 
Dicalyx aluminosus 414 
Dicalyx cochinchinensis 395 
Dicalyx odoratissinus 413 
Dicalyx tinctorius 403 
Dilleniacea ?nervosa 292 
Dioticarpus 135 
DIPTEROCARPACEAE _ 61, 62, 66 
subfam. Dipterocarpoideae 62, 63 
tribe Dipterocarpeae 66 
tribe Shoreae 66 
subfam. Monotoideae 62 
subfam. Pakaraimoideae 62 


Dipterocarpus _ 61, 64, 66, 67, 82, 83 
Dipterocarpus acutangulus 85, 87, 89, 
101 


Dipterocarpus affinis 122 
Dipterocarpus angulatus 102 
Dipterocarpus appendiculatus 100 
Dipterocarpus applanatus 84, 88, 90, 97 
Dipterocarpus apterus 99 
Dipterocarpus balsamiferus 106 
Dipterocarpus bancanus 104 
Dipterocarpus basilanicus 100 
Dipterocarpus blancoi 105 
Dipterocarpus borneensis 
101 
Dipterocarpus caudatus 
subsp. caudatus 93 
subsp. penangianus 93 
Dipterocarpus caudiferus 
94 
Dipterocarpus concavus 96 
Dipterocarpus confertus 85, 86, 95, 96 
Dipterocarpus conformis 85, 87, 96 
subsp. borneensis 96 
subsp. conformis 96 
Dipterocarpus coriaceus 
Dipterocarpus costulatus 
117 
Dipterocarpus crinitus 83, 87, 98 
Dipterocarpus cuneatus 107 
Dipterocarpus cuspidatus 86, 87, 99 
Dipterocarpus dryobalanops 116 
Dipterocarpus elongatus 84, 86, 99 
Dipterocarpus eurynchoides 100 
Dipterocarpus eurynchus _ 86, 100 
Dipterocarpus exalatus 109 
Dipterocarpus fagineus 85, 87, 89, 101 
Dipterocarpus fulvus 104 
Dipterocarpus fusiformis 
Dipterocarpus geniculatus 
subsp. geniculatus 103 
subsp. grandis 103 


85, 89, 92, 


84, 89, 92 


84, 87, 88, 93, 


86, 87, 97 
84, 88, 98, 


85, 87, 101 
85, 87, 102 


Dipterocarpus glabrigemmatus 85, 87, 
103 

Dipterocarpus globosus _ 84, 88, 90, 104, 
117 

Dipterocarpus gracilis 84, 87, 104 

Dipterocarpus grandiflorus 85, 88, 105 

Dipterocarpus griffithii 105 

Dipterocarpus guiso 257 

Dipterocarpus hasseltii 84, 88, 106 


Dipterocarpus helicopteryx 89 
Dipterocarpus hirtus 98 


Dipterocarpus humeratus 84, 87, 107, 
108 

Dipterocarpus kerrii 84, 88, 107 

Dipterocarpus kunstleri 84, 88, 109 

Dipterocarpus kutaianus 93 

Dipterocarpus lamellatus 84, 86, 110 


Dipterocarpus lampongus 106 
Dipterocarpus lasiopodus 122 
Dipterocarpus lowii 84, 88, 110, 771 
Dipterocarpus macrorrhinus 93 
Dipterocarpus malaanonan 182 
Dipterocarpus mangachapoi 360 
Dipterocarpus marginatus 104 
Dipterocarpus megacarpus 99 
Dipterocarpus motleyanus 105 
Dipterocarpus mundus 85, 88, 111, 113 
Dipterocarpus nobilis 119 
Dipterocarpus nudus_ 85, 88, 113 
Dipterocarpus obconicus 107 


Dipterocarpus oblongifolius 83, 85, 88, 
114 

Dipterocarpus ochraceus 86, 87, 90, 
114 

Dipterocarpus pachyphyllus 84, 88, 115 

Dipterocarpus palembanicus 85, 89, 


116 

subsp. borneensis 116 

subsp. palembanicus 117 
Dipterocarpus penangianus 93 
Dipterocarpus pentapterus 113 
Dipterocarpus perturbinatus 107 
Dipterocarpus plagatus 168 
Dipterocarpus prismaticus 101 
Dipterocarpus pseudofagineus 101 
Dipterocarpus pterygocalyx 105 
Dipterocarpus pulcherrimus 114 
Dipterocarpus quinquegonus 106 
Dipterocarpus rigidus 84, 87, 117 


Dipterocarpus sarawakensis 86, 117, 
118 

Dipterocarpus skinneri 104 

‘32. Dipterocarpus sp.’ —- 103 

Dipterocarpus speciosus 109 

Dipterocarpus stellatus 66, 86, 87, 119 


subsp. parvus 120 

subsp. stellatus 121 
Dipterocarpus stenopterus 114 
Dipterocarpus subalpinus 106 
Dipterocarpus sublamellatus 

120 


85, 89, 


Dipterocarpus tawaensis 89 

Dipterocarpus tempehes 83, 86, 87, 89, 
121 

Dipterocarpus teres 126 

Dipterocarpus undulatus 110 

Dipterocarpus validus 84, 86, 88, 122 

Dipterocarpus vanderhoevenii 104 

Dipterocarpus verrucosus 83, 89, 122 

Dipterocarpus warburgii 122 

Dipterocarpus woodii 124 

Dissolena 46, 49 

Dissolena verticillata 49 

Doona 186, 187, 188 

Doona javanica 173 

Doona micrantha 173 

Doona multiflora 286 

Drapetes 429, 431 

Drapetes ericoides 422, 428 

Drimyspermum perrotitianum 468 

Dryobalanops 61, 67, 123, 124 

Dryobalanops abnormis — 132 

Dryobalanops aromatica 64, 124, 125, 
126 

Dryobalanops beccarii 125, 126, 127 

Dryobalanops camphora 126 

Dryobalanops fusca 125, 128 

Dryobalanops junghuhnii —_- 126 

Dryobalanops kayanensis 131 


Dryobalanops keithii 123, 124, 125, 
129, 130 

Dryobalanops lanceolata 125, 131 

Dryobalanops oblongifolia 125, 126, 
132 
subsp. oblongifolia 133, 134 


subsp. occidentalis 134 
Dryobalanops oocarpa 128 
Dryobalanops rappa =: 1125, 134 
Dryobalanops schefferi — 375 
Dryobalanops sericea 173 
Dryobalanops sumatrensis 126 
Dryobalanops vriesii 126 
Dyera 2,5,25, 27 
Dyera borneensis 29 
Dyera costulata 27, 28 
Dyera laxiflora = 27 
Dyera lowii 29 
Dyera polyphylla 
Dyerella 77 


2, 27, 29 


E 
Ebenales 380 
Echites sect. Aganosma 10 
Echites scholaris 21 
Elaeogyne 341 
Enkleia 427, 428, 430 
Enkleia malaccensis 427, 428 
Epigynum 12 
Epigynum borneense 12 
Ervatamia 50 
Ervatamia corymbosa 53 
var. kelsallii 51 
var. pubescens 53 
Ervatamia curtisii 51 
Ervatamia cylindrocarpa 51 
Ervatamia hirta 53 
Ervatamia macrocarpa 55 
Ervatamia malaccensis 56 
Ervatamia pauciflora 53 
var.minor 53 
Ervatamia rostrata 51 
Eucorymbia 11 
Eucorymbiaalba 11 
Eugeniodes 381 
Eugeniodes adenophyllum 389 
Eugeniodes cerasifolia 395 
Eugeniodes celastrifolius 393 
Eugeniodes fasciculatum 403 
Eugeniodes henschelii 405 
Eugeniodes maingayi 405 
Eugeniodes odoratissima 413 
Eugeniodes ophirense 415 
Eugeniodes pendula 416 
Euphorbia malaanonan — 257 
Excavatia 41 
Excavatia littoralis 42 


G 

Gonystylus 427, 428, 439, 440, 441 
sect. Aetoxylon 430 

Gonystylus affinis 440, 441, 443, 444, 
450 
var. affinis 444 
var.elegans 445 


Gonystylus areolatus 441, 445 
Gonystylus augescens 442, 445, 456 
Gonystylus bancanus 440, 441, 442, 


446, 447, 448, 452, 453, 457 
Gonystylus beccarianus 444 


Gonystylus borneénsis 440, 441, 447, 
450 

Gonystylus brunnescens 440, 442, 448 

Gonystylus calophylloides 441, 448, 
461 

Gonystylus calophyllus 443, 448, 449, 
461 

Gonystylus consanguineus 441, 442, 
450 

Gonystylus costalis 441, 450, 452, 479 

Gonystylus decipiens 443, 451 

Gonystylus eximius 442, 443, 451 


Gonystylus forbesii 441, 443, 452, 457, 


464 
Gonystylus hackenbergii 446 
Gonystylus keithii 441, 444, 453 
Gonystylus lucidulus 443, 454, 455 
Gonystylus macrophyllus 440, 441, 
443, 456, 456 
Gonystylus maingayi 440, 441, 443, 
457, 464 
Gonystylus micranthus 440, 443, 457 
Gonystylus miquelianus 446, 456 
Gonystylus nervosus 440, 441, 458 
Gonystylus nobilis 441, 459 


Gonystylus obovatus 456 

Gonystylus othmanii 442, 459 

Gonystylus pendulus 440, 442, 460 

Gonystylus philippinensis 456 

Gonystylus pluricornis 433 

Gonystylus sp.1 465 

Gonystylus spectabilis 441, 461, 462 

Gonystylus stenosepalus 443, 461 

Gonystylus sympetala 431 

Gonystylus velutinus 440, 441, 442, 
457, 463, 465 

Gonystylus warburgianus 452 

Gonystylus xylocarpus 440, 441, 442, 
464, 465 

Goodeniaceae 403 

Guettarda polyandra 418 

Guttiferae 62, 470 

Gyrinopsis grandifolia 436 


H 

Hancea 135 

Hancea beccariana 145 
Hancea cernua 149 
Hancea dryobalanoides 151 
Hancea griffithii 156 


Hancea mengerawan 160 
Hancea micrantha 161 
Hasseltia 30 
Hasseltia arborea 31 
Heurckia 45 
Holarrhena daronensis — 32 
Hopea 61, 67, 68, 134, 135, 136, 139, 
153, 154, 187, 188, 381 
sect. Dryobalanoides 
subsect. Dryobalanoides 136 
subsect. Sphaerocarpae 136 
sect. Hopea 
subsect. Hopea 136 
subsect. Pierrea 136, 475 
Hopea acuminata 147 
Hopea aequalis 137, 142 
Hopeaalbescens 259 
Hopea altocollina 137, 139, 143 
Hopea andersonii 138, 141, 144 
subsp. andersonii 144 
subsp. basalticola 144 
Hopeaargentea 149 
Hopea aspera 292 
Hopea beccariana 
153, 158 
Hopea borneensis 151 
Hopea bracteata 138, 140, 146 
Hopea bullatifolia 139, 142, 146, 475 
Hopeacentipeda 138, 142, 147, 148 
Hopeacernua 136, 139, 141, 149 
Hopea coriacea 136, 139, 140, 150 
Hopea curtisiti 173 
Hopea dasyrrhachis 168 
Hopea depressinerva 138, 142, 150 
Hopea diversifolia 174 


136, 137, 139, 145, 


Hopea dryobalanoides 137, 140, 141, 
146, 151, 152 
Hopeadyeri 137, 141, 153, 155, 178 


Hopea enicosanthoides 
Hopea fagifolia 173 
Hopea ferruginea 137, 141, 154, 155 
Hopea fluvialis 137, 141, 155 
Hopea garangbuaya 150 
Hopea globosa 173 
Hopea grandiflora 367 
Hopea gratissima 256 
Hopea griffithii 137, 140, 156 

var. pedicellata 167 
Hopea grisea = 255 
Hopeahasskarliana 173 


149, 152, 154 


Hopea heimaniana 259 

Hopea hopeifolia 259 

Hopea intermedia 145, 153 
Hopea javanica 173 

Hopea kelantanensis 150 

Hopea kerangasensis 137, 140, 157 
Hopea laevifolia 271 

Hopea lanceolata 324 

Hopea latifolia 137, 141, 146, 158 
Hopealaxa 165 

Hopea linggensis 247 

Hopea longiflora 275 

Hopea longirostrata 136, 140, 158 
Hopea lowii —173 

Hopea macrophylla 279 

Hopea ?maranti 274 


Hopea megacarpa = 138, 142, 159 
Hopea mengerawan =:136, 137, 139, 159 
Hopea mesuoides 138, 140, 160 


Hopea micrantha 137, 140, 154, 161 
Hopea minima 146 
Hopea minutiflora 173 
Hopea montana 138, 140, 162 
Hopea multiflora 286 
var. venosa 286 
Hopea nervosa 137, 142, 162 
Hopea nicholsonii 145 
Hopea nutans 138, 141, 163 
Hopea obscurinerva 139, 142, 164, 479 
Hopea ovalifolia 258 
Hopea ovoidea 138, 141, 142, 164 
Hopea pachycarpa 138, 142, 165, 166, 
475 
Hopea pedicellata 137, 139, 140, 167 
Hopea pentanervia 138, 814, 168 
Hopea philippinensis 176 


Hopea plagata 138, 141, 168 
Hopea pterygota 139, 142, 169, 170, 
475 


Hopea resinosa 165 

Hopea rudiformis 137, 142, 171, 172 

Hopea rugifolia 138, 140, 173 

Hopea sangal 68, 138, 141, 173 

Hopea sarawakensis 151 

Hopea semicuneata 138, 142,174 

Hopea seminis 324 

Hopea sericea 173 

Hopea siamensis 167 

Hopea ‘sp. nov. aff. H. pachycarpa’ 
142 


Hopea sphaerocarpa 138, 140, 173, 175 
Hopea splendida 328 

Hopea subulata 160 

Hopea tenuinervula 139, 141, 176, 475 
Hopeatreubii 136, 137, 139, 176 
Hopea vaccinifolia 138, 140, 177 
Hopea vesquei 141, 178, 154 

Hopea wyatt-smithii 138, 140, 142, 179 
Hunteria zeylanica 2 

Hydnocarpus 343 

Hypericum 470 


I 

Ichnocarpus 13 

Ichnocarpus frutescens 13 
Ichnocarpus serpyllifolius 13 
Isauxis 351 

Isoptera 186 

Isoptera borneensis 324 
Isoptera burckii = 257 
Isoptera seminis 324 


kK 
Kibatalia 2, 6, 30, 31 
Kibatalia arborea 31, 
Kibatalia borneensis 31,32 
Kibatalia daronensis — 32 
Kibatalia maingayi 31, 32, 33 
Kibatalia villosa 31, 32,34 
Kickxia 30 
Kickxia arborea 31 
Kickxia borneensis 32 
Kopsia 2, 6,35 
Kopsiaalba 38 
Kopsia arborea 35, 36, 40 
Kopsia caudata 38 

var. glabra 338 
Kopsia dasyrachis 36,37 
Kopsia lancibracteolata 36 
Kopsia lancifolia 38 
Kopsia larutensis 40 
Kopsia laxinervia 36 
Kopsia longiflora 36 
Kopsia mitrephora 40 
Kopsia parvifolia 38 


Kopsia pauciflora 36, 38 
var. mitrephora 38, 39 
var. pauciflora 38, 40 

Kopsia rajangensis 35, 40 


Kopsia scortechinii 36 


Kopsia sleeseniana 35 
Kopsiasp. 35 
Kopsia tenuis 35, 41 


L 

Lactaria 41 

Lactaria ackeringae 42 
Lactaria glomerata 43 
Lactaria oppositifolia 44 
Laurus sumatrensis 126 
Leuconotis 1,7 

Linostoma 427, 428, 430 
Linostoma longiflorum 429 
Linostoma pauciflorum 425, 429 
Lodhra rubiginosa 420 


M 

Malvales 62 

Melodinus 11 

Melodinus orientalis 11 
Mocanera grandiflora 105 
Mocanera guiso 257 
Mocanera malaanonan 182 
Mocanera mangachapoi 360 
Mocanera plagata 168 
Myrtus laurinus 398 


N 

Neisandra 135 

Neisosperma 41, 44 

Neisosperma glomerata 43 
Neisosperma oppositifolia 44 
Neobabanocarpus 136, 187, 188, 227 
Neoscortechinia 447 

Nerium 2,4 

Nerium divaricatum 51 

Nerium oleander 4 


O 
Ochrosia 2, 5, 6, 41, 42 
Ochrosia ackeringae 42 

var. angustifolia 42 
Ochrosia glomerata 42, 43 
Ochrosia littoralis 42 
Ochrosia oppositifolia 42, 44, 45 
Ophioxylon 46 
Orchipeda foetida 58 


P 

Pachychlamys 186 

Pachychlamys beccarianus 296 

Pachychlamys brachypterus 296 

Pachychlamys gysbertsiana 279 

Pachychlamys hemsleyana 258 

Pachynocarpus 341 

Pachynocarpus umbonatus 377 

Pachynocarpus verrucosus 377 

Pagiantha 50 

Pagiantha corymbosa 53 

Pagiantha macrocarpa 55 

Pakaraimaea 77 

Paladelpha angustiloba 17 

Palura pendula 416 

Parahopea 126 

Parameria 8 

Parameria laevigata 8 

Parameria polyneura 8 

Parashorea 67, 68, 136, 187, 179, 180 

Parashorea longisperma 275 

Parashorea lucida 181 

Parashorea macrophylla 68, 180, 181 

Parashorea malaanonan 68, 180, 182 
var. tomentella 184 

Parashorea parvifolia 180, 183 

Parashorea plicata 182 

Parashorea smythiesii 181, 183 

Parashorea tomentella 180, 181, 184, 
185 

Paravallaris maingayi 32 

Parsonsia 1,2, 11 

Pentacme 186, 187, 188 

Perissandra 341 

Petalandra 145 

Petalandra micrantha — 173 

Phaleria 427, 430, 466 

Phaleria capitata 425, 426, 466, 467 

Phaleria cauliflora 466 

Phaleria perrottetiana 466, 467 

Phaleria splendida 468 

Pierrea 135 

Pierrea pachycarpa 165 

Plumeria 2,4 

Plumeria obtusa 4 

Plumeriarubra 4 

Pseudochrosia 41 

Pseudochrosia glomerata 43 

Pteranthera 341 

Pteranthera mangachapoi 360 


Pteranthera sinensis 360 
Pterygium = 123 
Pterigium teres 126 
Pygeum grandiflorum 413, 414 
R 
Rauvolfia 2,5, 6,46 
Rauvolfia perakensis 49 
Rauvolfia reflexa 47 
Rauvolfia samarensis 47 
Rauvolfia serpentina 46 

var. gracilis 49 
Rauvolfia spectabilis 47 
Rauvolfia sumatrana 46, 47, 48 

var. longifolia 47 
Rauvolfia verticillata 6, 46, 47, 49 
Retinodendron 341 
Retinodendron bancanum — 375 
Retinodendron kunstleri — 375 
Retinodendron moluccana 370 
Retinodendron rassak 370 
Retinodendropsis 341 
Retinodendropsis aspera 372 
Richetia 186, 313 
Richetia acuminata 286 
Richetia latifolia 286 
Richetia oblongifolia 286 
Richetia penangiana 286 
Ridleyinda 186 
Ridleyinda borneensis 324 
Rubroshorea 187 
S 
Scaphula 69 
Shorea 64, 65, 67, 68, 135, 136, 180, 


186, 187, 188, 191, 200 

sect. Anthoshorea 189, 201, 214, 230, 
234, 235, 240, 256, 272, 290, 311, 
331, 335, 

sect. Brachypterae 65, 188, 190, 201, 
216, 221, 231, 232, 236, 249, 251, 
252, 262, 266, 267, 285, 295, 296, 
299, 302, 306, 309, 320, 326, 334, 336 
subsect. Brachypterae 232, 251, 

252 

sect. Mutica 65, 190, 201, 213, 222, 
238, 239, 250, 252, 258, 273, 274, 
277, 280, 287, 294, 297, 298, 305, 
310, 311, 312, 316, 317, 318, 322, 
325, 332, 333 
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Shorea acuminatissima 


Shorea acuta 
Shorea agamii 


subsect. Auriculatae 
280, 287, 318, 325 
subsect. Mutica 190, 222, 239, 252, 
258, 273, 277, 294, 297, 298, 305, 
310, 311, 312, 316, 317, 322, 332, 
333 
sect. Neohopea 
sect. Ovalis 190, 201 
sect. Pachycarpae 65, 187, 190, 201, 
219, 228, 278, 283, 303, 304, 308, 
315, 328, 329, 337, 480 
sect. Richetioides 64, 187, 189, 201, 
212, 218, 222, 227, 233, 234, 239, 
245, 246, 255, 259, 261, 264, 267, 
273, 274, 275, 278, 286, 288, 301, 
303, 307, 313, 330, 332, 337 
subsect. Polyandrae 189, 307 
subsect. Richetioides 189, 218, 
222, 227, 233, 234, 239, 245, 246, 
255, 259, 261, 264, 267, 273, 274, 
275, 278, 286, 288, 301, 303, 313, 
330, 332, 337 
sect. Rubella 188, 189, 190, 191, 201, 
215, 241, 244, 316, 
sect. Shorea 64, 187, 188, 201, 224, 
225, 229, 231, 237, 242, 244, 247, 
248, 253, 254, 257, 258, 260, 263, 
269, 271, 276, 282, 284, 289, 323, 
324, 330 
subsect. Barbata 
271, 282, 284 
subsect. Shorea 188, 224, 225, 231, 
237, 238, 242, 244, 247, 248, 253, 
254, 257, 258, 260, 263, 276, 282, 
289, 323, 324, 330, 479 
68, 164, 204, 


190, 213, 250, 


188, 201, 264 


188, 219, 269, 


212 
199, 207, 210, 213 
195, 204, 214, 235 
215 
215 


subsp. agamii 
subsp. diminuta 


Shorea agsaboensis 294 

Shorea alba 282 

Shorea albida 187, 190, 196, 208, 215, 
216, 233, 234 

Shorea almon 196, 216 

Shorea alutacea 194, 205, 218 

Shorea amplexicaulis 198, 207, 219, 
220, 228, 315 

Shorea andulensis 197, 208, 221 


Shorea angustifolia 195, 205, 221 

Shorea aptera 296 

Shorea argentifolia 199, 222, 223 

Shorea asahii 192, 203, 224 

Shorea assamica 235 

Shorea atrinervosa 192, 202, 225, 226, 
289, 475 

Shorea baillonii 280, 281 

Shorea bakeriana 279 

Shorea bakoensis 194, 206, 227 

Shorea balangeroides 333 

Shorea balanocarpoides 193, 206, 227 

Shorea barbata 282 

Shorea beccariana 198, 207, 221, 228 

Shorea biawak 192, 202,229 

Shorea borneensis 324 

Shorea brachyptera 296 

Shorea bracteolata 195, 204, 230 

Shorea brunnescens 191, 203, 231, 

Shorea bullata 197, 208, 210, 231 

Shorea calcicola 232,479 

Shorea camphorifera 126 

Shorea carapae 197, 209, 232 

Shorea chaiana 194, 205, 233 

Shorea chrysophylla 283 

Shorea cochinchinensis 
var. oligoneura 333 

Shorea collaris 194, 205, 234 

Shorea compressa 304 

Shorea confusa 196, 204, 215, 234, 
235, 272, 336 


Shorea cordata 195, 204, 235 
Shorea coriacea 197, 210, 236 
Shorea crassa 192, 202, 237 


Shorea cristata 299 
Shorea curtisii 200, 208, 238 

subsp. curtisii 238 

subsp. grandis 238 
Shorea cuspidata 194, 204, 206, 239 
Shorea dasyphylla 200, 208, 239 
Shorea dealbata 195, 204, 240 
Shorea dispar 110, 196, 208, 209, 241 
Shorea dolicgocarpa = 227 
Shorea domatiosa 192, 202, 242 
Shorea elliptica 196, 208, 242, 243 
Shorea ?elliptica 244 
Shorea exelliptica 191, 203, 247 
Shorea eximia 292 

var. angustifolia 292 


Shorea faguetiana 195, 204, 206, 245, 


246 


Shorea faguetioides 194, 205, 246, 
Shorea falcifera 192, 203, 247, 248 
Shorea falciferoides 192, 203, 248 


subsp. falciferoides 248 

subsp. glaucescens 248 
Shorea fallax 197,212,249 
Shorea ferruginea 199, 207, 210, 250 
Shorea flava 247 


Shorea flaviflora 187, 198, 209, 251 


Shorea flemmichii 196,212, 251 
Shorea foraminifera 199, 209, 252 
Shorea foxworthyi 191, 203, 253 


Shorea franchetiana 228 

Shorea geniculata 191, 201, 202, 254 

Shorea gentiles 298 

Shorea gibbosa 194, 205, 255, 260 

Shorea gisok 248 

Shorea glaucescens 248 

Shorea gratissima 195, 204, 256 

Shorea guiso ‘187, 191, 201, 203, 256 

Shorea gysbertsiana 281 

Shorea havilandii 191, 203, 258 

Shorea hemsleyana 199, 212, 258 
subsp. grandiflora 259 
subsp. hemsleyana 259 

Shorea hopeifolia 194, 206, 259, 287 

Shorea hypoleuca 192, 203, 260 

Shorea iliasii 194, 205, 261 

Shorea inaequilateralis 68, 187, 196, 
201, 207, 262 

Shorea inappendiculata 192, 202, 263 

Shorea induplicata 193, 205, 264 

Shorea isoptera 67, 192, 197, 201, 203, 
210, 264, 265 

Shorea johorensis 197, 266 

Shorea kalunti 259 

Shorea kudatensis 

Shorea kunstleri 68, 198, 201, 209, 268 

Shorea ladiana 192, 203, 269, 270 

Shorea laevifolia 271 

Shorea laevis 192, 202, 271 

Shorea lamellata 195, 204, 272, 326 

Shorea laxa 193, 205, 272 

Shorea leprosula 200, 209, 273, 299 

Shorea leptoclados 266 

Shorea leptoderma 323 

Shorea longiflora 193, 205, 274, 278 

Shorea longipetala 257 


194, 206, 267 


Shorea longisperma 194, 205, 275 
Shorea lucida 181 
Shorea lunduensis 192, 203, 276 
Shorea macrantha 187, 199, 207,277 
Shorea macrobalanos 193, 205,278 
Shorea macrophylla 198, 207, 210, 278, 
305, 315, 329 
Shorea macroptera 199, 207, 210, 280, 
281 
subsp. baillonii 280, 281 
subsp. macroptera 280, 281 
subsp. macropterifolia 280, 281 
subsp. sandakanensis 280, 281 


Shorea mangachapoi 360 
Shorea maranti 274 
Shorea martiniana 328 
Shorea materialis 192, 203, 282 
Shorea maxwelliana 192, 202, 282 
Shorea meadiana — 323 
Shorea mecistopteryx 198, 207, 283 
Shorea micans 192, 203, 284 
Shorea mollis 104 
Shorea monticola 
Shorea mujongensis 
Shorea multiflora 
Shorea myrionerva 
Shorea nebulosa 
Shorea obovoidea 
Shorea obscura 
Shorea obtusa 
var. kohchangensis 257 
Shorea ochracea 195, 204, 290, 29/ 
Shorea oleosa 249 
Shorea ovalis 196, 212, 292, 293 
subsp. ovalis 294 
subsp. sarawakensis 293, 294 
Shorea ovata 200, 209, 294 
Shorea pachyphylla 197, 209, 295 
Shorea palembanica _197, 210, 267, 296 
Shorea pallidifolia 200, 208, 297 
Shorea paludosa 233 
Shorea palustris 305 
Shorea parvifolia 200, 209, 241, 298 
subsp. parvifolia 299 
subsp. velutina 299 
Shorea parvistipulata 
299 
subsp. albifolia 300 
subsp. nebulosa 300 
subsp. parvistipulata 301 


187, 198, 208, 285 
195, 206, 256, 286 
193, 206, 260, 286 
199, 212, 287 
299, 300 
194, 205, 288 
192, 202, 289 


196, 210, 212, 


Shorea patoiensis 
Shorea pauciflora 197, 210, 267, 302 
Shorea peltata 193, 204, 273, 303 
Shorea pierreana 223 

Shorea pierrei 317 

Shorea pilosa 258, 267, 363 

Shorea pinanga 198, 207, 279, 304, 315 
Shorea plagata 2934 


193, 206, 301 


Shorea platycarpa 200, 212, 305 
Shorea platyclados 187, 197, 210, 306 
Shorea polyandra 193, 204, 256, 307 
Shorea praestans 198, 207, 308, 315 


Shorea pubistyla 197, 309 
Shorea quadrinervis 190, 199, 208, 310 
Shorea resina-nigra 275 
Shorea resinosa 195, 204, 311 
Shorea retusa 187, 199, 209, 311 
Shorea revoluta 187, 200, 209, 312 
Shorea richetia 193, 206, 313, 314 
Shorea ridleyana 259 
Shorea robusta 
var. schmidtii 257 
Shorea rogersiana 271 
Shorea rotundifolia 198, 207, 315 
Shorea rubella 196, 208, 316 
Shorea rubra 200, 209, 316 
Shorea rugosa 200, 208, 317 
var. uliginosa = 333 
Shorea sagittata 318,319 
Shorea sandakanensis 280, 281 
Shorea scaberrima 187, 197, 212, 249, 
320, 321 
Shorea scabrida 200, 208, 209, 321 
Shorea schefferiana 324 
Shorea scrobiculata 191, 202, 203, 323, 
475 
Shorea scutulata 298 
Shorea seminis 187, 191, 202, 203, 324 
Shorea slootenii 199, 212,325 
Shorea smithiana 196, 212, 326, 327 
‘63. Shorea sp.” 312 
Shorea splendida 198, 206, 328 
Shorea squamata 249 
Shorea stenoptera 187, 198, 206, 329 
Shorea subcylindrica 193, 206, 329 
Shorea sublacunosa 292 
Shorea subpeltata 181 
Shorea superba 192, 201, 202, 330 
Shorea symingtonii 195, 204, 331 
Shorea tenuiramulosa 194, 206, 332 


Shorea teysmanniana 199, 333 

Shorea uliginosa 200, 333 

Shorea utilis 282 

Shorea venulosa 197, 210, 334 

Shorea vidaliana = 257 

Shorea virescens 195, 204, 234, 235, 
272, 335 

Shorea vulgaris = 257 

Shorea waltoni 197, 208, 336 

Shorea woodii 198, 207, 337, 480 

Shorea xanthophylla 194, 205, 337 

Spirolobium cambodianum 2 

Strophanthus 9 

Strophanthus caudatus 10 

Strophanthus singaporianus 10 

Styrax obovatus 416,417 

Sunaptea 341, 342 

Sunaptea astrotricha 367 

Sunaptea borneensis 348 

Sunaptea bureavi 360 

Sunaptea dyeri 367 

Sunaptea faginea 367 

Sunaptea odorata 367 

Sunaptea urbanii 348 

SYMPLOCACEAE 379 

Symplocos 379, 380, 381, 390, 404 
subgen. Hopea 380 
subgen. Symplocos 380 

Symplocos adenophylla 379, 382, 387, 
388 
var. atrata 389 
var. merritii 389 
var. montana 389 
var. virgata 389 

Symplocos albifrons 

Symplocos aluminosa 413, 414 

Symplocos anomala 384, 390 

Symplocos bancana 389 

Symplocos beccarii 389 

Symplocos borneensis 383, 391 

Symplocos brachybotrys 380, 382 

Symplocos brandiana 400 

Symplocos brandii 389 

Symplocos buxifolia 382, 391, 392 

Symplocos buxifolioides 383, 392 

Symplocos candicans 393 

Symplocos capitellata 416,417 

Symplocos caudata 415 

Symplocos celastrifolia 
394 


416, 417 


379, 384, 392, 


Symplocos cerasifolia 385, 395 
var. cerasifolia 396 
var. grandifolia 396 
Symplocos clementis 423 
Symplocos cochinchinensis 
396 
subsp. cochinchinensis 397 
var. cochinchinensis 397 
subsp. laurina 397 
var.laurina 384,397 
subsp. leptophylla 397 
subsp. thwaitesii 397 


379, 386, 


Symplocos colombonensis 379, 387, 

398 
Symplocos concolor 390 
Symplocos confusa 416, 417 
Symplocos constricta 389 
Symplocos costatifructa 386, 397, 399 
Symplocos crassipes 379, 385, 400 

var.ernae 401 

var. havilandii 401 

var. penangiana 401, 402 

var. rufomarginata 401, 402 
Symplocos crenulata 416,417 
Symplocos cumingiana 415, 416 
Symplocos curtisii 400 
Symplocos deflexa 379, 386, 402 
Symplocos dolichantha 405, 407 
Symplocos ernae 400, 401 
Symplocos fasciculata 379, 385, 403, 

404 

var. blumeana 402 

var. genuina 403 
Symplocos ferruginea 396, 397 
Symplocos forbesii 409, 411 
Symplocos foxworthyii 416 
Symplocos fulvosa 389 
Symplocos gambliana 379, 383 
Symplocos goodeniaceae 385, 404 
Symplocos havilandii 383, 400, 401 
Symplocos henschelii 380, 384, 405, 

417 

subsp. henschelii 407 

var. henschelii 406, 407 
var. maingayi 406, 408 

subsp. magnifica 407 

var. hirtistylis 419 
Symplocos hutchinsonii 393 
Symplocos illiaspaiensis 386, 408 


var. iliaspaiensis 409 


var. pedunculata 409 
Symplocos iteophylla 389 
Symplocos johniana 386 


Symplocos kinabaluensis 410, 412 
Symplocos laeteviridis 379, 386, 409 

var. alabensis 410 

var. alternifolia 410 

var. basirotunda 412 

var. kinabaluensis 412 

var. laeteviridis 411 

var. mjobergii 411, 412 

var. pauciflora 412 

var. velutinosa 411 
Symplocos laurina 396, 398 
Symplocos leochaii 384 
Symplocos maingayi 405, 408 
Symplocos mjébergii 410, 412 
Symplocos mollis 396, 397 


Symplocos monticola 400 
Symplocos nagelii 405, 406 
Symplocos nigricans 393 
Symplocos odoratissima 

var. aluminosa 413 

var. divaricata 413,414 

var. odoratissima 414 

var. wenzelii 414 
Symplocos ophirensis 385, 414 

subsp. cumingiana 416 

var. cumingiana 416 
subsp. perakensis 416 
var. perakensis 416 

Symplocos pahangensis 389 
Symplocos palawanensis 389 
Symplocos penangiana 400, 402 
Symplocos pendula 381, 382, 419 

var. hirtistylis 419 

var. pendula  .419 
Symplocos peninsularis 393 
Symplocos perakensis 415,416 
Symplocos polyandra 379, 384, 418, 

419 
Symplocos pruniflora 389 
Symplocos pulcherrima 416 


380, 383, 413 


Symplocos pulverulenta 413,414 
Symplocos rubiginosa 386, 420, 421 
Symplocos scortechinii 405, 407 
Symplocos spicata 396, 397 


var. malasica 396 
Symplocos superba 418 
Symplocos trichomarginalis 386 


413,414 
385, 422 
413, 414 
387, 423 


Symplocos trichophlebia 
Symplocos tricoccata 
Symplocos wenzellii 
Symplocos zizyphoides 
Synaptea 341 
Synaptea grandiflora 367 
Synapea maingayi 358 
Synaptea nitens 364 
Synaptea perakensis 370 
Synaptea reticulata 360 


T 
Tabernaemontana 2,5, 49,50, 52 
sect. Ervatamia 50 
Tabernaemontana antheonycta 
Tabernaemontana corymbosa 
Tabernaemontana crispa 51 
Tabernaemontana cylindrocarpa 51 
Tabernaemontana divaricata 50 
Tabernaemontana floribunda 55 
Tabernaemontana hirta 53 
Tabernaemontana macrocarpa 
54 
Tabernaemontana malaccensis 56 
Tabernaemontana orientalis 55 


51, 52 
52, 53 


50, 53, 


Tabernaemontana pandacaqui 50, 52, 
55, 58 

Tabernaemontana pauciflora 52, 56, 57, 
58 


Tabernaemontana polysperma 56 

Tabernaemontana rostrata 51,58 

Tabernaemontana sumatrana 53 

Tanghinia manghas 24 

Theaceae 62,379 

Thevetia 2,3 

Thevetiana peruviana 3 

THYMELAEACEAE 425, 426 
subfam. Aquilariodeae 426 
subfam. Gilgiodaphnoideae 426 
subfam. Gonystyloideae 426 
subfam. Thymelaeoideae 426 

Tiliaceae 62 

Trachelospermum borneanum 2 


U 

Upuna 66, 68, 338 
Upuna borneensis 
Urceola 9, 13 


339, 340 


Vv 
Vallariopsis 10 
Vallariopsis lancifolia 10 
Vallaris daronensis 32 
Vallaris maingayi 32 
Vallaris 10 
Vateria rassak 370 
Vatica 66, 68, 83, 341, 342, 345, 363 
sect. Sunaptea 342 
sect. Vatica 342 
Vatica acrocarpa 375 
Vatica aerea 368 
Vatica albiramis 333, 345, 348 
Vatica aperta 358 
Vatica apteranthera 
Vatica astrotricha 
Vatica badiifolia 
Vatica bancana =. 375 
Vatica bantamensis 348 
Vatica beccariana 80 


360 
367 
344, 347, 348 


Vatica blancoana = 373 

Vatica borneensis 344,346, 349 
Vatica brevipes 344, 347, 350 
Vatica brunigii 344, 347, 350 
Vatica bureavi 360 

Vatica celebensis 370 

Vatica celebica 370 

Vatica chartacea 43, 345,351 
Vatica compressa 343, 345,351 


Vatica congesta 
Vatica coriacea 


343, 347, 352, 353 
344, 345, 346, 354 


Vatica cupularis — 373 
Vatica curtisii 367 
Vatica dulitensis 343, 345, 346, 354 
Vatica endertii 354, 357,355 
Vatica eximia 292 
Vatica faginea 367 
Vatica glabrata 344, 345, 355 
Vatica globosa 343, 347, 356 
Vatica grandiflora 367 
Vatica granulata 343, 347348, 357 
subsp. granulata 357 
subsp. sabaensis 357 


Vatica harmandii 80 

Vatica havilandii 346, 350, 361, 362 
Vatica kunstleri 385 

Vatica leucocarpa 80 

Vatica lowii = 358 

Vatica lutea 375 


Vatica macroptera 358 
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Vatica maingayi 354, 355, 357, 358 
Vatica mangachapoi 344, 345, 346, 360 


subsp. mangachapoi 361, 362 
subsp. obtusifolia 362 
Vatica maritima 343, 348, 362 


Vatica melanoxylon 80 
Vatica micrantha 344, 347, 362 


Vatica mindanensis 368 
Vatica moluccana 370 
Vaticanitens 344, 347, 364 
Vatica oblongifolia 343, 346, 364 
subsp. crassilobata 365 
subsp. elliptifolia 365 
subsp. multinervosa 366 
subsp. oblongifolius 366 
subsp. selakoensis 366 
Vatica obtusifolia 360, 362 
Vatica odorata 343, 348, 367 
subsp. mindanensis 368 
subsp. odorata 367 
Vatica ovalis 292 
Vatica papuana_ —-:370 
Vatica parvifolia 344, 346, 368 
Vatica patentinervia 344, 347, 369 
Vatica patula 360 
Vatica pedicellata 343, 345, 346, 369 
Vatica perakensis 344, 347, 370 
Vatica ramiflora 72, 373 
Vatica rassak 343, 347,370 
Vatica reticulata 360 
Vaticarotata 343,346,371 
Vaticarynchocarpa 344, 345, 346, 372 
Vatica sarawakensis 343, 347,371, 373 
Vatica schefferi 375 
Vatica schouteniana = 375 
Vatica schumanniana 357 
Vatica songa = 370 
Vatica sorsogonensis 368 
Vatica sp. 372 
Vatica subcordata 370 
Vatica sublacunosa = 292 
Vatica trigyna =105 
Vatica umbonata 342, 345,373 
subsp. acrocarpa 374,375 
subsp. umbonata 374,375 
Vatica urbanii 348 
Vatica venulosa 343, 346,375 
subsp. simalurensis 376 
subsp. venulosa 376 
Vatica verrucosa 373 


Vatica vinosa 343, 346,376 
Voacanga  1,2,5,58 
Voacanga borneensis 59 
Voacanga foetida 58 


Voacanga havilandii 58, 59, 60 
WwW 
Wikstroemia 426, 430, 469 


Wikstroemia acuminata 474 


Wikstroemia androsaemifolia 470 
Wikstroemia brachyantha 425, 469 
Wikstroemia calva 472 
Wikstroemia candolleana 472 


Wikstroemia clementis 474 
Wikstroemia crassifolia 469 
Wikstroemia indica 470 
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Wikstroemia junghuhnii 474 

Wikstroemia linearifolia 470 

Wikstroemia ovata 471 

Wikstroemia pachyphylla 470 

Wikstroemia polyantha 427, 471, 472 

Wikstroemia pulgarensis 470 

Wikstroemia ridleyi 472 

Wikstroemia tenuiramis 427, 471, 472, 
473 

Willughbeia 6 

Wrightia 5 


Wrightia religiosa 5 


Z 
Zizyphus 423 


INDEX TO VERNACULAR NAMES 


(compiled by S. Julia & W.K. Soh) 


Scientific names in brackets are the correct names corresponding to vernacular names listed 
below. 


A 
alan (Shorea albida Symington) 217, 334 
atup (Symplocos tricoccata Noot.) 422 


B 

balet (Gonystylus Teijsm. & Binn.) 439 

banjutan (Shorea multiflora (Burck) Symington) 290 

bardal (Voacanga havilandii Ridl.) 60 

barek (Shorea balanocarpoides Symington, S. faguetioides P.S.Ashton) 230, 249 
berancang asu (Tabernaemontana pauciflora Blume) 56 

bidaru (Gonystylus bancanus (Mig.) Kurz) 447 

bilat (Parashorea macrophylla Wyatt Smith ex P.S.Ashton) 183 
buing (Symplocos laeteviridis Stapf) 411 

bundu-bundo (Symplocos polyandra (Blanco) Brand) 420 
burut-burut (Tabernaemontana macrocarpa Jack) 55 


C 


cengal pasir (Hopea beccariana Burck) 146 
cengal paya (Hopea pentanervia Symington ex Wood) 169 
chandan pelanduk (Wikstroemia polyantha Merr.) 473 


D 

damar hitam (Shorea sect. Richetioides) 203 

dampol (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
dukun (Gonystylus Teijsm. & Binn.) 439 


E 

enadak (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 

engkabang (Shorea sect. Pachycarpae) 312 

engkabang asu (Shorea palembanica Mig.) 300 

engkabang bintang (Shorea splendida (de Vriese) P.S.Ashton) 332 
engkabang bungkus (Shorea macrantha Brandis) 280 

engkabang burung (Shorea mecistopteryx Ridl.) 287 

engkabang jantong (Shorea macrophylla (de Vriese) P.S.Ashton) 282 
engkabang kali (Shorea ferruginea Dyer ex Brandis) 253 

engkabang lajan (Shorea woodii P.S.Ashton) 341 

engkabang langgai bukit (Shorea pinanga Scheff.) 308 

engkabang larai (Shorea mecistopteryx Ridl.) 287 

engkabang layar (Shorea fallax Meijer, S. splendida (de Vriese) P.S.Ashton) 252, 332 
engkabang melapi (Shorea macrobalanos P.S.Ashton) 281 
engkabang menalit (Shorea ferruginea Dyer ex Brandis) 253 
engkabang pinang (Shorea fallax Meijer) 252 
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engkabang pinang licin (Shorea amplexicaulis P.S.Ashton) 222 

engkabang rusa (Shorea stenoptera Burck) — 333 

engkabang terendak (Shorea seminis (de Vriese) Slooten) 328 

engkabang tikus (Shorea acuta P.S.Ashton) 215 

engkaras (Aquilaria Lam., A. beccariana Tiegh., A. malaccensis Lam., 
A. microcarpa Baill.) 434, 437, 438 

ensurai (Dipterocarpus oblongifolius Blume) 83, 114 

entiba (Cerbera manghas L.) 24 

entulang jerak (Symplocos ophirensis C.B.Clarke) 416 

entuyut (Symplocos polyandra (Blanco) Brand) 420 


G 

gagil (Hopea sangal Korth.) 175 

gaharu (Aétoxylon Airy Shaw, A. sympetalum (Steenis & Domke) Airy Shaw; Aquilaria 
Lam., A. beccariana Tiegh., A. crassna Pierre ex Lecomte, A. malaccensis Lam., 
A. microcarpa Baill. A. sinensis (Lour.) Sprengel; Enkleia malaccensis Griff.; 
Gonystylus bancanus (Miq.) Kurz, G. macrophyllus (Miq.) Airy Shaw; Wikstroemia 
polyantha Merr., W. tenuiramis Miq.) 426, 429, 431, 434, 437, 438, 440 

gaharu buaya (Aétoxylon Airy Shaw) 150 

gaharu engkaras (Aquilaria sp.1) 439 

gaharu melitan (Gonystylus Teijsm. & Binn., G. macrophyllus (Migq.) Airy Shaw, 
G. xylocarpus Airy Shaw) 439, 455, 465 

gansurai (Dipterocarpus oblongifolius Blume) 114 

garang buaya (Hopea coriacea Burck) 151 

gatal (Gonystylus Teijsm. & Binn.) 439 

giam (Hopea nutans Ridl.) 164 

girak (Symplocos fasciculata (Kuntze) Zoll., S. henschelii (Moritzi) Benth. ex C.B.Clarke, 
S. rubiginosa Wall. ex A.DC.) 404, 408, 422 


I 
inderatan (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
inderopis (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 


J 

jelutong (Dyera Hook.f) 2, 26, 27 

jelutong bukit (Dyera costulata (Miq.) Hook.f) 29 

jelutong paya (Dyera polyphylla (Miq.) Steenis) 30 

jiak (Symplocos adenophylla Wall. ex G.Don, S. fasciculata (Kuntze) Zoll.) 390, 405 

jirah (Symplocos Jacq., Symplocos adenophylla Wall. ex G.Don, 
S. fasciculata (Kuntze) Zoll., S. laeteviridis Stapf) 382, 390, 405, 411 

jirak (Symplocos adenophylla Wall. ex G.Don, S. celastrifolia Griff. ex C.B.Clarke, 
S. cerasifolia Wall. ex A.DC., S. cochinchinensis (Lour.) S.Moore, S. crassipes 
C.B.Clarke, S. fasciculata (Kuntze) Zoll., S. polyandra (Blanco) Brand, S. rubiginosa 
Wall. ex A.DC.) 390, 395, 396, 397, 402, 404, 420, 422 


kK 

kabang (Symplocos adenophylla Wall. ex G.Don) 390 
kacau gitik (Alstonia scholaris (L.) R.Br.) 22 

kaka (Gonystylus Teijsm. & Binn.) 439 
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kalasiwai (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 

kapur (Dryobalanops Gaertn.) 124 

kapur barus (Dryobalanops aromatica Gaertn.) 127 

kapur bukit (Dryobalanops beccarii Dyer) 129 

kapur empedu (Dryobalanops fusca Slooten) 129 

kapur gumpait (Dryobalanops keithii Symington) 129 

kapur kelansau (Dryobalanops oblongifolia Dyer subsp. oblongifolia) 134 

kapur merah (Dryobalanops beccarii Dyer) 129 

kapur paji (Dryobalanops lanceolata Burck) — 132 

kapur paya (Drvobalanops rappa Becc.) 135 

kapur peringgi (Dryobalanops aromatica Gaertn.) = 127 

kapur ranggi (Dryobalanops aromatica Gaertn.) 127 

karai (Gonystylus keithii Airy Shaw) 453 

karas (Aquilaria Lam., A. beccariana Tiegh., A. crassna Pierre ex Lecomte, 
A. malaccensis Lam, A. sinensis (Lour.) Sprengel) 426, 434, 435, 437, 438 

kawang (Shorea sect. Pachycarpae) 311 

kawang bukit (Shorea amplexicaulis P.S.Ashton) 222 

kawang bulu (Shorea pilosa P.S.Ashton) 307 

kawang burung (Shorea mecistopteryx Ridl.) 287 

kawang daun merah (Shorea parvistipulata F.Heim) 303 

kawang jantung (Shorea macrophylla (de Vriese) P.S.Ashton) 282 

kawang pinang (Shorea pinanga Scheff.) 308 

kawang tikus (Shorea acuta P.S.Ashton, S. mecistopteryx Ridl.) — 215, 287 

kayu ara (Symplocos cochinchinensis (Lour.) S.Moore) 397 

kayu buyun (Symplocos cochinchinensis (Lour.) S.Moore) 397 

kayu kain (Symplocos adenophylla Wall. ex G.Don) 381, 391 

kayu liah (Gonystylus Teijsm. & Binn.) 439 

kekaras (Aquilaria beccariana Tiegh.) 437 

keladan (Dryobalanops aromatica Gaertn.f., D. beccarii Dyer) — 127, 129 

kelansau (Dryobalanops oblongifolia Dyer subsp. oblongifolia) 134 

kelapok (Anisoptera Korth.) 69 

kerimpa patong (Tabernaemontana antheonycta Leeuwenberg) 52 

keruing (Dipterocarpus Gaertn. f) 82 

keruing arong (Dipterocarpus applanatus Slooten) 92 

keruing asam (Dipterocarpus tempehes Slooten) 122 

keruing baran (Dipterocarpus eurynchus Mig.) 101 

keruing belimbing (Dipterocarpus grandiflorus (Blanco) Blanco) 106 

keruing beludu (Dipterocarpus acutangulus Vesque) 90 

keruing beludu kuning (Dipterocarpus conformis Slooten subsp. borneensis P.S.Ashton) 
97 

keruing buah bulat (Dipterocarpus globosus Vesque) 104 

keruing bulu (Dipterocarpus stellatus Vesque) 120 

keruing daun besar (Dipterocarpus applanatus Slooten) 92 

keruing daun tebal (Dipterocarpus pachyphyllus Meijer) 116 

keruing gasing (Dipterocarpus caudatus Foxw. subsp. penangianus (Foxw.) P.S.Ashton) 
93 

keruing gondol (Dipterocarpus kerrii King) 109 

keruing gunung (Dipterocarpus stellatus Vesque) 120 

keruing jarang (Dipterocarpus lamellatus Hookf{) 110 

keruing kerubung (Dipterocarpus geniculatus Vesque) 103 
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keruing kerukup (Dipterocarpus humeratus Slooten) — 107 
keruing kerukup kecil (Dipterocarpus hasseltii Blume) —_107 
keruing kerut (Dipterocarpus sublamellatus Foxw.) 121 
keruing kesat (Dipterocarpus gracilis Blume) 105 

keruing kipas (Dipterocarpus costulatus Slooten) 98 

keruing kobis (Dipterocarpus confertus Slooten) 96 

keruing kosugoi (Dipterocarpus validus Blume) — 123 

keruing kuntum putih (Dipterocarpus kunstleri King) 110 
keruing latek (Dipterocarpus elongatus Korth.) 100 

keruing latek bukit (Dipterocarpus humeratus Slooten) 107 
keruing layang (Dipterocarpus sarawakensis F.G. Browne ex Slooten) 118 
keruing licin (Dipterocarpus nudus Vesque) 114 

keruing matang (Dipterocarpus mundus Slooten) 113 

keruing mempelas (Dipterocarpus crinitus Dyer) 99 

keruing merah (Dipterocarpus verrucosus Foxw. ex Slooten) 123 
keruing merkah (Dipterocarpus acutangulus Vesque) 90 
keruing neram (Dipterocarpus oblongifolius Blume) 114 
keruing palembang (Dipterocarpus palembanicus Slooten) 116 
keruing paya (Dipterocarpus coriaceus Slooten) 98 

keruing pipit (Dipterocarpus fagineus Vesque) 101 

keruing putih (Dipterocarpus caudiferus Merr.) 94 

keruing ranau (Dipterocarpus ochraceus Meijer) 115 

keruing rapak (Dipterocarpus kunstleri King) 110 

keruing runcing (Dipterocarpus cuspidatus P.S.Ashton) 99 
keruing sindor (Dipterocarpus borneensis Slooten) 93 

keruing sol padi (Dipterocarpus pachyphyllus Meijer) 116 
keruing sol/shol (Dipterocarpus lowii Hook.f) = 111 

keruing tangkai panjang (Dipterocarpus geniculatus Vesque) 103 
keruing tempayan (Dipterocarpus tempehes Slooten) 122 
keruing utap (Dipterocarpus rigidus Ridl.) 118 

kerukup (Shorea pachyphylla Ridl. ex Symington) 299 

kesugoi (Dipterocarpus Gaertn.) 82 

kudan (Dipterocarpus elongatus Korth.) 100 

kulim babok (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
kumus (Shorea laevis Ridl.) 274 

kumus bukit (Shorea asahii P.S.Ashton) 226 

kumus hitam (Shorea maxwelliana King) 286 

kusi (Symplocos Jacq.) 382 


L 

lako (Aquilaria Lam.) 434 

lamai-lamai (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 

lamin ngalang (Gonystylus Teijsm. & Binn.) 439 

lampada (Tabernaemontana macrocarpa Jack, T. pauciflora Blume) 55, 56 

langgai (Shorea amplexicaulis P.S.Ashton, S. beccariana Burck, S. rotundifolia 
P.S.Ashton) 222, 231, 319 

langgai sepit udang (Shorea myrionerva Symington ex P.S.Ashton) 291 

laran (Dipterocarpus oblongifolius Blume) 114 

leboh (Symplocos fasciculata (Kuntze) Zoll.) 405 

legai (Symplocos pendula Wight) 418 
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lemasok (Symplocos ophirensis C.B.Clarke) 416 

lisang (Symplocos odoratissima (Blume) Choisy ex Zoll.) 414 

lobo (Symplocos laeteviridis Stapf) 411 

loboh (Symplocos Jacq., S. adenophylla Wall. ex G. Don, S. fasciculata (Kuntze) Zoll., 
S. ophirensis C.B.Clarke) 382, 390, 405, 416 

lop (Shorea sect. Brachypterae, sect. Mutica, sect. Ovalis, sect. Pachycarpae and sect. 
Rubella) 203 

luis (Hopea Roxb.) —- 135 

luis air (Hopea fluvialis P.S.Ashton) 157 

luis daun berbulu (Hopea centipeda P.S.Ashton) 148 

luis daun bulat (Hopea latifolia Symington) 159 

luis daun serong (Hopea tenuinervula P.S.Ashton) 177 

luis daun tebal (Hopea treubii F.Heim) 178 

luis gunung (Hopea altocollina P.S.Ashton) 144 

luis jangkang (Hopea nervosa King) 164 

luis jantan (Hopea griffithii Kurz) — 157 

luis kerangas (Hopea kerangasensis P.S.Ashton, H. micrantha Hook.) — 158, 162 

luis melencur (Hopea bullatifolia P.S.Ashton) 147 

luis padi (Hopea bracteata Burck) 147 

luis palit (Hopea dyeri F.Heim) 154 

luis putih (Hopea wyatt-smithii Wood ex P.S.Ashton) 180 

luis ribu (Hopea vaccinifolia Ridl. ex P.S.Ashton) 178 

luis selukai (Hopea enicosanthoides P.S.Ashton) 155 

luis somit (Hopea andersonii P.S.Ashton) 145 

luis tebal (Hopea vesquei F.Heim) 179 

luis timbul (Hopea cernua Teijsm. & Binn.) 150 

lun (Shorea Roxb. ex Gaertn,f, sect. Richetioides) 187, 203 

lun barun (Shorea xanthophylla Symington) 342 

lun bukit (Shorea angustifolia P.S.Ashton) 224 

lun gajah (Shorea gibbosa Brandis) 257 

lun gondol (Shorea balanocarpoides Symington) 230 

lun hitam padi (Shorea patoiensis P.S.Ashton) 305 

lun jantan (Shorea multiflora (Burck) Symington) 290 

lun kunyit (Shorea collaris Slooten) 237 

lun melapi (Shorea richetia Symington) 318 

lun meranti (Shorea longisperma Roxb.) 279 

lun paya (Shorea longiflora (Brandis) Symington) 278 

lun putih (Shorea induplicata Slooten) 267 

lun runching padi (Shorea cuspidata P.S.Ashton) 242 

lun runcing (Shorea acuminatissima Symington) 214 

lun siput (Shorea faguetiana F.Heim) 248 

lun siput daun besar (Shorea iliasiiP.S.Ashton) 264 

lun siput jantan (Shorea hopeifolia (F.Heim) Symington) 263 

lun timbul (Shorea laxa Slooten) 276 

lunak (Gonystylus bancanus (Miq.) Kurz) 446 

lupau (Symplocos laeteviridis Stapf) 411 

luroh (Symplocos laeteviridis Stapf) 411 


M 
maba (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
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madang (Symplocos cerasifolia Wall. ex A.DC.) 396 

makulat (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
malindah (Gonystylus keithii Airy Shaw) = 453 

mangalang (Alstonia macrophylla Wall. ex G.Don) 20 

mata kinai (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 
mata kuching (Hopea Roxb.) 64 

mata kucing bukit (Hopea pedicellata (Brandis) Symington) 168 
mata kucing hitam (Hopea dryobalanoides Miq.) 152 

melapi (Shorea sect. Anthoshorea) 202 

melapi agama (Shorea agamii P.S.Ashton) 216 

melapi daun besar (Shorea ochracea Symington) 295 

melapi kuning (Shorea symingtonii Wood) 335 

melapi laut (Shorea gratissima (Wall. ex Kurz) Dyer) 259 
melapi pa’ang (Shorea bracteolata Dyer) 232 

melapi sulang saling (Shorea confusa P.S.Ashton) 237 
melawis (Gonystylus macrophyllus (Miq.) Airy Shaw) 456 
melitan (Gonystylus Teijsm. & Binn.) 439 

merakunyit (Shorea sect. Richetioides; Shorea collaris Slooten) 203, 236 
meranti (Shorea Roxb. ex Gaertn.f) 187 

meranti batu (Shorea dasyphylla Foxw.) 242 

meranti belang (Shorea resinosa Foxw.) 315 

meranti binatoh (Shorea argentifolia Symington) 226 

meranti buaya (Shorea uliginosa Foxw.) 338 

meranti buaya hantu (Shorea rugosa F.Heim) 321 

meranti bukit (Shorea platyclados Slooten ex Foxw.) 310 
meranti bulu (Shorea pilosa P.S.Ashton) 307 

meranti bulu merah (Shorea pubistyla P.S.Ashton) 313 
meranti bumbung (Shorea dealbata Foxw.) 243 

meranti daun mata lembing (Shorea sagittata P.S.Ashton) 323 
meranti daun putih (Shorea andulensis P.S.Ashton) 223 
meranti gunung (Shorea monticola P.S.Ashton) 288 

meranti kawang pinang (Shorea parvistipulata F. Heim) 303 
meranti kawang tikus (Shorea acuta P.S.Ashton) 215 

meranti kepong (Shorea ovalis (Korth.) Blume) 297 

meranti kepong kasar (Shorea slootenii Wood ex P.S.Ashton) 329 
meranti kerangas (Shorea revoluta P.S.Ashton) 316 

meranti kerukup (Shorea pachyphylla Ridl. ex Symington) 299 
meranti lang (Shorea elliptica Burck) 247 

meranti langgai (Shorea beccariana Burck) 231 

meranti langgai bukit (Shorea pinanga Scheff.) 308 

meranti lapis (Shorea lamellata Foxw.) 275 

meranti laut putih (Shorea rubella P.S.Ashton) 320 

meranti lilin (Shorea teysmanniana Dyer ex Brandis) 337 
meranti lop (Shorea scabrida Symington) 326 

meranti lubang hidung (Shorea foraminifera P.S.Ashton) 256 
meranti majau (Shorea johorensis Foxw.) 270 

meranti melantai (Shorea macroptera Dyer) 283 

meranti melecur (Shorea bullata P.S.Ashton) 234 

meranti menalit (Shorea ferruginea Dyer ex Brandis) 253 
meranti merah kesumba (Shorea rubra P.S.Ashton) 320 
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meranti pa’ang (Shorea bracteolata Dyer) 232 

meranti paya (Shorea platycarpa F.Heim) 309 

meranti paya bersisik (Shorea scaberrima Burck) 325 

meranti pitis (Shorea ovata Dyer ex Brandis) 298 

meranti putih timbul (Shorea agamii P.S.Ashton) 216 

meranti rambai (Shorea smithiana Symington) 331 

meranti raya (Shorea flemmichii Symington) 255 

meranti sarang punai (Shorea parvifolia Dyer) 302 

meranti sepit udang (Shorea myrionerva Symington ex P.S.Ashton) 291 
meranti sudu (Shorea quadrinervis Slooten) 314 

meranti sulang sulang (Shorea virescens Parijs) 339 

meranti tangkai panjang (Shorea coriacea Burck) 239 

meranti tangkai panjang padi (Shorea venulosa Wood ex Meijer) 338 
meranti telur (Shorea retusa Meijer) 315 

meranti tembaga (Shorea leprosula Miq.) 277 

mergalang (Alstonia angustifolia Wall. ex A.DC.) 17 

merkoyong (Hopea pachycarpa (F.Heim) Symington) 166 

mersawa (Anisoptera Korth.) 69 

mersawa durian (Anisoptera laevis Ridl.) 74 

mersawa kesat (Anisoptera costata Korth.) 71 

mersawa kunyit (Anisoptera grossivenia Slooten) 72 

mersawa paya (Anisoptera marginata Korth.) 76 

meruyun (Parashorea smythiesii Wyatt Smith ex P.S.Ashton) 185 
mikai (Shorea laevis Ridl.) 274 

minyak garu laka (Aétoxylon sympetalum (Steenis & Domke) Airy Shaw) 431 
mitan (Gonystylus maingayi Hook.f) 457 

mundu-mundu (Symplocos polyandra (Blanco) Brand) 420 


N 
nasi-nasi pakir (Gonystylus brunnescens Airy Shaw) 448 
nemesu (Shorea pauciflora King) 306 


O 
oba suluk (Shorea pauciflora King) 306 


P 

pait-pait (Wikstroemia ovata C.A.Mey. ex Meisn.) 472 

paji (Dryobalanops lanceolata Burck) —132 

pelai (Alstonia angustifolia Wall. ex A.DC.) 17 

pelai pipit (Alstonia angustifolia Wall. ex A.DC.) 17 
pelawan-pelawan (Symplocos adenophylla Wall. exG.Don) 390 
peler kambing (Tabernaemontana macrocarpa Jack) 55 
pengiran (Anisoptera Korth.) 69 

pengiran durian (Anisoptera laevis Ridl.) 74 

pengiran gajah (Anisoptera reticulata P.S.Ashton) 76 

pengiran kerangas (Anisoptera marginata Korth.) 76 

pengiran kesat (Anisoptera costata Korth.) 71 

pengiran kunyit (Anisoptera grossivenia Slooten) 72 

penyau (Upuna borneensis Symington) 343 

peran (Parashorea macrophylla Wyatt Smith ex P.S.Ashton) 183 


523 


perawan (Shorea sect. Brachypterae, sect. Mutica, sect. Ovalis, sect. Pachycarpae and sect. 
Rubella) 203 

perawan samak (Shorea pauciflora King) 306 

periaboh (Symplocos Jacq.) 382 

pong-pong (Cerbera manghas L.) 24 

pulai (Al/stonia R.Br., Alstonia scholaris (L.) R.Br.) 13, 22 

pulai apong (A/stonia spatulata Blume) 22 

pulai basong (A/stonia spatulata Blume) 22 

pulai bukit (A/stonia angustiloba Miq.) 17 

pulai daun besar (Alstonia macrophylla Wall. ex G.Don) 20 

pulai lilin (Astonia pneumatophora Backer ex Den Berger, A. scholaris (L.) R.Br.) 21, 
22 

pulai paya (Alstonia pneumatophora Backer ex Den Berger) 21 

pulai pipit (Alstonia spatulata Blume) 22 

pulai ucong (Kibatalia borneensis (Stapf) Merr.) 32 

puruk (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 

purup (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 


R 

ramin (Gonystylus Teijsm. & Binn., G. affinis Radlk., G. areolatus Domke ex Airy Shaw, 
G. augescens Ridl., G. bancanus (Miq.) Kurz, G. borneénsis (Tiegh.) Gilg, 
G. brunnescens Airy Shaw, G. calophylloides Airy Shaw, G. calophyllus Gilg, 
G. consanguineus Airy Shaw, G. decipiens Airy Shaw, G. eximius Airy Shaw, G. forbesii 
Gilg, G. macrophyllus (Miq.) Airy Shaw, G. maingayi Hook.f, G. nervosus Airy Shaw, 
G. spectabilis Airy Shaw, G. velutinus Airy Shaw, G. xylocarpus Airy Shaw) 426, 
439, 440, 445, 446, 447, 448, 449, 450, 451, 452, 453, 456, 457, 458, 462 

ramin batu (A4étoxylon Airy Shaw; Gonystylus forbesii Gilg, G. velutinus Airy Shaw) 
429, 452, 463 

ramin batu air (Gonystylus maingayi Hook.) 457 

ramin bukit (Amyxa Tiegh. ex Domke; Gonystylus affinis Radlk., G areolatus Domke ex 
Airy Shaw, G. lucidulus Airy Shaw, G. nobilis Airy Shaw, G. pendulus Airy Shaw, 
G. stenosepalus Airy Shaw, G. xylocarpus Airy Shaw) 431, 444, 445, 455, 459, 460, 
462, 465 

ramin hitam (Gonystylus maingayi Hook.f, G. micranthus Airy Shaw) 457, 458 

ramin paya (Gonystylus maingayi Hook.f) 457 

ramin telur (Gonystylus bancanus (Miq.) Kurz) 446 

ran (Dipterocarpus elongatus Korth.) 100 

raruk (Shorea sect. Anthoshorea, Shorea ochracea Symington) 202, 295 

resak (Cotylelobium Pierre; Dipterocarpus Gaertn.f; Vatica L., V. rassak (Korth.) Blume) 
77, 82, 345, 374 

resak air (Vatica umbonata (Hook.f) Burck) 379 

resak bajau (Vatica mangachapoi Blanco) 366 

resak banka (Vatica venulosa Blume subsp. venulosa) 380 

resak bantam (Vatica badiifolia P.S.Ashton) 352 

resak batu (Cotylelobium lanceolatum Craib) 80 

resak biabas (Vatica odorata (Griff.) Symington) 371 

resak biawak (Shorea biawak P.S.Ashton) 231 

resak bukit (Vatica dulitensis Symington) 358 

resak bulu (Vatica micrantha Slooten) 367 

resak daun besar (Vatica sarawakensis F.Heim) 377 
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resak daun merah (Vatica maingayi Dyer) 364 

resak daun panjang (Vatica nitens King, V. oblongifolia Hook.f.) 368, 369 
resak daun tebal (Vatica coriacea P.S.Ashton) 358 

resak degong (Vatica havilandii Brandis) 363 

resak durian (Cotylelobium burckii (F.Heim) F.Heim) 78 
resak hijau (Vatica micrantha Slooten) 367 

resak hitam (Cotylelobium melanoxylon (Hook.f) Pierre) 82 
resak julong (Vatica mangachapoi Blanco) 366 

resak kelabu (Cotylelobium lanceolatum Craib) 80 

resak kemudi (Vatica borneensis Burck) 353 

resak kerangas (Dipterocarpus borneensis Slooten) 93 

resak kerangas padi (Vatica parvifolia P.S.Ashton) 372 

resak laut (Vatica maritima Slooten) 367 

resak letup (Vatica venulosa Blume subsp. venulosa) 380 
resak lidi (Vatica maingayi Dyer) 364 

resak membangan (Vatica oblongifolia Hook.f) 369 

resak paya (Vatica mangachapoi Blanco) 366 

resak putih (Vatica albiramis Slooten) 352 

resak ranting bersisik (Vatica granulata Slooten) 361 

resak ranting kesat (Vatica odorata (Griff.) Symington) 371 
resak ranting putih (Vatica albiramis Slooten) 352 

resak tangkai ungu (Vatica vinosa P.S.Ashton) 381 

resak tempurung (Cotylelobium melanoxylon (Hook.f) Pierre) 82 
resak tiong (Vatica dulitensis Symington) 358 

rinda-rinda (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 


S 

salambuno (Symplocos polyandra (Blanco) Brand) 420 

saukau (Gonystylus keithii Airy Shaw) 453 

sayongan (Alstonia macrophylla Wall. exG.Don) 20 

selangan (Hopea Roxb., H. andersonii P.S.Ashton, H. bracteata Burck, H. vaccinifolia 
Ridl. ex P.S.Ashton; Shorea Roxb. ex Gaertn,f, sect. Neohopea, sect. Shorea) 135, 
145, 146, 178, 202 

selangan batu (Shorea Roxb. ex Gaertn.f,, sect. Mutica subsect. Mutica; sect. Neohopea; 
sect. Shorea subsect. Barbata, subsect. Shorea; S. guiso (Blanco) Blume) 68, 187, 
188, 189, 202, 226, 227, 231, 233, 239, 244, 247, 250, 256, 257, 259, 260, 261, 263, 267, 
272, 279, 284, 285, 287, 292, 326, 327, 334 

selangan batu asah (Shorea asahii P.S.Ashton) 226 

selangan batu asam (Shorea maxwelliana King) 286 

selangan batu bersisik (Shorea foxworthyi Symington) 256 

selangan batu biawak (Shorea biawak P.S.Ashton) 231 

selangan batu bukit (Shorea foxworthyi Symington) 256 

selangan batu bulu ayam (Shorea isoptera P.S.Ashton) 269 

selangan batu daun halus (Shorea superba Symington) 334 

selangan batu daun nipis (Shorea falciferoides Foxw. subsp. glaucescens (Meijer) 
P.S.Ashton) 251 

selangan batu daun tebal (Shorea crassa P.S.Ashton) 240 

selangan batu gelombang (Shorea isoptera P.S.Ashton) 269 

selangan batu hitam (Shorea atrinervosa Symington) 227 

selangan batu jantan (Hopea semicuneata Symington) 175 
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selangan batu kelabu (Shorea hypoleuca Meijer) 264 

selangan batu kilat (Shorea ladiana P.S.Ashton) 272 

selangan batu kumus (Shorea laevis Ridl.) 274 

selangan batu kurap (Shorea scrobiculata Burck) 324 

selangan batu laut (Shorea falciferoides Foxw. subsp. glaucescens (Meijer) P.S.Ashton) 
251 

selangan batu lubang hidung (Shorea domatiosa P.S.Ashton) 245 

selangan batu mata-mata (Shorea domatiosa P.S.Ashton) 245 

selangan batu merah (Shorea guiso (Blanco) Blume) 260 

selangan batu padi (Shorea obscura Meijer) 293 

selangan batu pasir (Shorea materialis Ridl.) 285 

selangan batu pinang (Shorea havilandii Brandis) 261 

selangan batu tanduk (Shorea obscura Meijer) 293 

selangan batu tembaga (Shorea exelliptica Meijer) 247 

selangan batu terendak (Shorea seminis (de Vriese) Slooten) 328 

selangan batu tinteng (Shorea brunnescens P.S.Ashton) 233 

selangan batu tulang ikan (Shorea superba Symington) 334 

selangan batu zang (Shorea scrobiculata Burck) 327 

selangan bukit (Hopea montana Symington) 163 

selangan daun bulat (Hopea wyatt-smithii Wood ex P.S.Ashton) 180 

selangan daun halus (Hopea dyeri F.Heim) 154 

selangan daun kapur (Hopea dryobalanoides Miq.) 152 

selangan daun serong (Hopea tenuinervula P.S.Ashton) 177 

selangan jangkang (Hopea nervosa King, H. rudiformis P.S.Ashton) 164, 172 

selangan lima urat (Hopea pentanervia Symington ex Wood) 169 

selangan lunas (Hopea micrantha Hook.f) ‘162 

selangan mata kucing (Hopea ferruginea Parijs) 156 

selangan merah (Shorea kunstleri King) 271 

selangan merah bukit (Shorea flaviflora Wood ex P.S.Ashton) 254 

selangan penak (Hopea beccariana Burck) 146 

selangan sama (Hopea aequalis P.S.Ashton) 143 

selangan urat (Hopea cernua Teijsm. & Binn.) 150 

semayur (Shorea inaequilateralis Symington) 265 

seraya (Shorea Roxb. ex Gaertn.{, sect. Brachypterae, sect. Mutica, sect. Ovalis, sect. 
Pachycarpae, sect. Rubella; S. curtisii Dyer ex Brandis subsp. curtisii) 187, 203, 240 

seraya bingkai (Shorea rubra P.S.Ashton) 320 

seraya buaya hantu (Shorea rugosa F.Heim) 318 

seraya bukit (Shorea platyclados Slooten ex Foxw.) 310 

seraya bunga (Shorea teysmanniana Dyer ex Brandis) 337 

seraya burung (Shorea monticola P.S.Ashton) 288 

seraya daun besar (Shorea flaviflora Wood ex P.S.Ashton) 254 

seraya daun kasar (Shorea fallax Meijer) 252 

seraya daun merah (Shorea andulensis P.S.Ashton) 223 

seraya daun perak (Shorea argentifolia Symington) 226 

seraya daun tajam (Shorea revolutaP.S.Ashton) 316 

seraya daun tumpul (Shorea retusa Meijer) 315 

seraya kelabu (Shorea waltonii Wood ex Meijer) 340 

seraya kepong (Shorea ovalis (Korth.) Blume) 297 

seraya kepong kasar (Shorea slootenii Wood ex P.S.Ashton) 329 

seraya kerangas (Shorea venulosa Wood ex Meijer) 338 
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seraya kerukup (Shorea almon Foxw.) 219 

seraya kuning (Shorea sect. Richetioides; S. faguetioides P.S.Ashton, S. kudatensis Wood 
ex Meijer) 203, 249, 270 

seraya kuning barun (Shorea xanthophylla Symington) 342 

seraya kuning bukit (Shorea angustifolia P.S.Ashton) 224 

seraya kuning gajah (Shorea gibbosa Brandis) 258 

seraya kuning jantan (Shorea hopeifolia (F.Heim) Symington) 263 

seraya kuning keladi (Shorea laxa Slooten, S. peltata Symington) 276, 306 

seraya kuning Quoin (Shorea polyandra P.S.Ashton) 311 

seraya kuning runcing (Shorea acuminatissima Symington) 214 

seraya kuning siput (Shorea faguetiana F.Heim) 248 

seraya langgai (Shorea beccariana Burck) 231 

seraya lop (Shorea scabrida Symington) 326 

seraya lupa (Shorea parvistipulata F. Heim) 303 

seraya majau (Shorea johorensis Foxw.) 270 

seraya melantai (Shorea macroptera Dyer) 283 

seraya melantai kecil (Shorea ferruginea Dyer ex Brandis) 253 

seraya mempelas (Shorea scaberrima Burck) 325 

seraya punai (Shorea parvifolia Dyer) 302 

seraya punai bukit (Shorea ovata Dyer ex Brandis) 298 

seraya sirap (Shorea kunstleri King) 271 

seraya sudu (Shorea quadrinervis Slooten) 314 

seraya tangkai panjang (Shorea coriacea Burck) 239 

seraya tembaga (Shorea leprosula Miq.) 277 

seraya timbau (Shorea smithiana Symington) 331 

seraya urat banyak (Shorea myrionerva Symington ex P.S.Ashton) 291 

sesuan (Dryobalanops lanceolata Burck) — 132 

smuak (Symplocos rubiginosa Wall. ex A.DC.) 422 

sugoi (Dipterocarpus Gaertn.f) 82 


T 

tangala (Aquilaria Lam.) 434 

tara manang (Tabernaemontana macrocarpa Jack) 55 

tekam (Shorea sect. Neohopea and sect. Shorea) 203 
tempehes (Dipterocarpus tempehes Slooten) 121 
tengkawang (Shorea sect. Pachycarpae) 312 

tombailik (Alstonia iwahigensis Elmer) 18 

tomboilik (Alstonia iwahigensis Elmer) 18 

tukil-tukil (Symplocos celastrifolia Griff. ex C.B.Clarke) 395 


U 

upun (Upuna Symington; U. borneensis Symington) 342, 343 

upun batu (Upuna borneensis Symington) 343 

upun penyau (Shorea geniculata Symington ex P.S.Ashton) 257 

urat mata (Parashorea Kurz; P. malaanonan (Blanco) Merr.) —_180, 183 

urat mata batu (Parashorea smythiesii Wyatt Smith ex P.S.Ashton) 185 

urat mata beludu (Parashorea tomentella (Symington) Meijer) 185 

urat mata bukit (Parashorea parvifolia Wyatt Smith ex P.S.Ashton) 184 

urat mata daun kecil (Parashorea parvifolia Wyatt Smith ex P.S.Ashton) 184 
urat mata daun licin (Parashorea malaanonan (Blanco) Merr.) —_183 
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urat mata daun putih (Parashorea smythiesii Wyatt Smith ex P.S.Ashton) 185 


Y 
yum (Symplocos henschelii (Moritzi) Benth. ex C.B.Clarke) 408 
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